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On Rafhides lis Natural Characters in the Buitisu 
Flora. By Georbe GltlliveRj F.R.S,, &c\ 

It has been well remarked by Dr. Lankester, that " the 

Itiography of our British plants liaa yet to be written, niicro- 
Bcope in hand ; and it is not till the minute details of the 
cell-life of eaeh plant have been recorded that we shall be in 
a position to arrive at the laws which govern the life of the 
vegetable kingdom." And, it maybe addedj until due atten- 
tion has been paid to this imiiortant subject, we shall never 
be able to comprehend and realise all the mysterious plans 
and specifications by which natxirc has marked, for our 
instruction, her own affinities and contrasts among allied 
groups of that kingdom. 

As a fragraeut towards this desirable object, it is now pro- 
posed to give an abstract of my researches on the distribution 
of raphidea in the British Floraj compiled from mimerous 
papers published piecemeal in the ' Annals of Natural His- 
tory* and other jouroala; with elucidations^ by some expe- 
rimental trials and facts, now first submitted for publication. 
Besides these new observations and the inherent interest of 
the subject, the present digest may afford materials for useful 
help to such botanists aa may like to try the value of 
rapbides as natural characters in our native plants^ and for 
tlie employment of these characters, should the verdict be 
favorable to them, in appropriate parts of future editions {)f 
the British Flora. 

Of the former papers a summaiy, with many fresh observa- 
tions, was given in the ' Popular Science Review ' for October 
last ; but I wag then so much engaged with the exotic Flora 
and other parts of the subject as to be obliged to dismiss 
our indigenous plants with a curt and insufficient notice. 
How easily and pleasantly these researches may be made, 
and with what hopes of success, I have shown in that 
nd now it remains to display more ^ait\cw.- 

t£W SEB. 



2 



eVLUVBm^ ON rafhides. 



larly the treasures in question of our own Flora, ever bounti- 
fully spread before us for the prosecution of tlu' inquify, and 
well fitted to afford many agreeable and instructive " half- 
hours with the microacope/' 

Though Eothiijg like a primary importance is claimed for 
the raphidian character, it is constant in and diffused through- 
out the species, snd sometimes exhibits the only visible dis- 
tinction at all> as in fi-agments of plants ; while I belicYe 
that a fair examination will prove that raphides may give a 
diagnosis at once as fundamental and universal, and as simf>le 
and tndy natural, between plants of some diflerent and 
proximate orders, as any one of the secondary chai'actera 
heretofore used for this purpose in systematic botany. That 
raphides are a true exponent of an essential function of the 
cell-life is shown by their constancy in certain plants ; 
bearing in mind, too, that the question is not merely one of 
such saline crystals as have ever yet been made by the art 
of the chemist. An excellent observer, Edwin Quekett, 
thought he had formed them artificially, and Mr. Rainey ha» 
given several very instructive observations concerning the 
jnineral structure of vegetable and animal cells. But John 
Quekettj, Payen, and others, came to the conclusion that 
raphidea either have an organic basis or pellicle ; and certain it 
is that they commonly occur in bundles, within a living and 
beautiful cell, the whole forming an organism aa inimitable 
by mere cbemistry as a spore or a grain of pollen. We must, 
therefore, attach a far higher meaning to raphides than would 
be implied only by the term crystala. 

Concerning the exact value in systematic botany of tlie 
raphidian character, far more observations are required than 
I have been able to make. As these are extended, more orr 
less irregularities and exceptions will surely be found, some 
in proof of and others iiTcconcilable with the rule, especially 
in the Flora of the "World, Among exotic species I have 
already met with anomalies in the PalmSj Yinea, an Onagrad, 
and a Chenopod. But a close examination might show that 
many of these exceptions ai'e rather apparent than real. The 
abandance of raphides throughout the frame of the foreign, 
Thelyyonunif as well as the thicker, iarger, and angular crys- 
tals in the testa of that plant, cannot yet be reeouciled with 
our present knowledge of the intimate structure of the species 
of English Cbenopodiaeese. But the Palms may, in truth, in- 
clude more than one order. The deviation in Vines occurs in 
RhaganuSf a genus lately removed, on other grounds, from thia 
order j and MoHiinia, in which I have failed to find raphides, 
perhaps does not really^ belong to the order Onagraceae. 
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An amusing and not uninstructiye asserted exception among 
our indigenous Exogens was lately brought to my notice by 
a friend. He took a fragment from a plant in his collecting- 
box, put it under the microscope, and told me to look and 
declare fairly what I saw. Plainly many small raphidcs. 1 
then learned that the plant was a Dodder ; and much to my 
surprise, as I had never found raphides in our plants of thu 
genus. Accordingly some flowers and bits of its stem were 
carefully examined, and with much interest, when no raphides 
could be detected. The plant was at last given to me, when, 
in reply to my question as to the part in which he had 
shown them, he pointed to what he called the scales. And 
these turned out to be nothing more than small withered 
leaves, probably of Sherardia ; certainly forming no part of 
the Dodder, and as siirely belonging to a species of the raphis- 
beaxing order Galiacese ! 

Even granting that the production of raphides, or other 
plant-crystals, as the sphseraphides of Rhubarb, may be more 
or less modified, either by climate, soil, situation, or other 
conditions, numerous experiments have led me to the con- 
clusion that such agents or influence have so little power as 
not to aflbct the value of raphides as natural characters in 
the British Flora, if in any flora ; and we shall soon see 
how constantly they are present in the plant at all stages of 
its growth. 

Of our native Onagrads I have for years, and at all seasons, 
been examining specimens from various localities, and ever 
with the very same result as to the raphidian character of 
these plants ; and so, too, of the Daflfodil, Blue-bell, and Star 
of Bethlehem. Raphidian and exraphidian plants invariably 
preserve these respective characters in my garden. A Bed- 
straw and St. John's-wort will always show this difference, 
though taken in the same clod from the hedge-row; so will the 
Black Bryony and its supporting Guelder-rose or Hawthorn, 
and their red berries ; while the next bank, whereon the wild 
Thyme grows, mingled with the Little Field-madder, will as 
surely never fail to give through them the same answer when- 
ever questioned. A profusion of DaflFodils and Ramsons grow 
together, and often in very contact, under cover of a wild 
thicket, whence I have always obtained an abundance of- 
raphides in these Daffodils, and none at all, in any single 
instance, from their companions the Ramsons ; this, too, after 
attentive examinations during several seasons and years, and 
in the face of my opinion, before entertained, of finding results 
to the contrary. Two or three species of Duckweed, touching 
each other in the same pool, will differ constantly in the quan- 
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tity of their raphides. The Bur-recd and Water PlnntaCi 
grow with their roots close together in a neigbbouriiig^ ditch, 
ai](l yet I find the former plant regularly abounding in 
rn[)hide9, while the latter plant is aa surely destitute of 
them, I 

To turn from nature's own experiments to artificial trials ; 
I have often had g^rowing, from their seeds oawards, ia one 
pot of mould, a. raphidian and an exraphidian plant, when 
both of them preserved these distinctive characters as well as 
in the wild state. In shortj I kiiow^ of no means bv which 
a raphidian plant can be grown in health, if at allj so as to 
cstingnish this character^ nor by which a plant regularly 
devoid of raphides can be made to produce them. If we 
sprinkle over the surface of a pan of soil seeds of a Willow 
Herb and Loosestrife, plants not far apart in onr Flora, 
every one of the former speeies may be easily picked out^ 
merely by the raphidian character, as soon as the seed-leaves 
are well grown. But nature, no doubt, requires much 
further questioning as to the constancy of raphides and their 
cells, their significance and form, and the conditions u^nder 
which they may or may not be produced or checked, or 
modified either in quantity or quality. A multiplication of 
such inquiries would be easy and desirable in diflerent 
localities, and a pleasant an.d instructive addition to rufal. 
amuaementa. 

Many more experiments than are here mentionecl have I 
made to the same eBfect, espeeially on seedlings of diflerent 
ordcrSj and seldom without the questions occurring to my 
mind — MTiat other single character, heretofore used in 
systematic botany, would serve for the diagnosis between 
these infant plants j or^ during the winter months, by mere 
fragments of the roots and underground hnds, between old 
plants of the same kind and others with which they are 
liable to be confoutidcd? IIow can a character invaj-iably 
present in the seed-leaves, and thenceforth througliout the 
frame, from the cradle to the grave, be otherwise than a, 
natural result of an important and intrinsic function of that 
plant? And how can a phenomenon thus eonstant in the 
cellular tissue be without a certain share of the value belong- 
ing to this most fundamental or elementary oi'gan of the 
vegetable kingdom ? Moreover, as no botanist is likely, in, 
the present day, to underrate the importance of this tissue, 
surely its structure and functions, when at all characteristie, 
ought to form a part of the history of every plant, not- 
withstanding the present neglect thereof throughout the 
descriptions of allied ordersj and their subdivisions, even 
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in the latest, truly valuable, and most comprehensive books 
of systematic botany. Therefore it is hoped that this 
memoir may pave the way for British botanists to pursue 
at least some part of this subject, and with the effect of 
establishing a few diagnoses at once novel and true, easy 
and useful, in their own Flora. To this end raphides will be 
chiefly considered now; and, for the sake of perspicuity, 
short characters first given of raphides, crystal prisms, and 
sphaeraphides, leaving casual exceptions to be dealt with in- 
cidentally, and referring for measurements, more particular 
descriptions, and further information, to the October number 
of the ' Popular Science Review.' 

Raphides are the well-known needle-shaped crystals occur- 
ring in bundles within an oval or oblong cell. They are very 
easily separable from each other and from their cell ; each 
raphis is generally without any obvious faces or angles on 
the shaft, which gradually vanishes, without any angular ap- 
pearance, to a point at either end. 

Crystal prisms are also acicular forms, but occur, for the 
most part, scattered singly, seldom more than two or three 
in contact, and then as if partly fused together ; they are 
with difficulty separated from the plant-tissue or from each 
other; faces and angles are always plain on their shafts, 
which do not gradually taper to points at the ends, but pre- 
sent either variously sloping angular shapes or pyramids 
there. These prisms are lor the most part larger, and some- 
times smaller, than raphides. The best examples of crystal 
prisms occur in exotic plants, as Quillaja, Guajacum, Four- 
croya, and Iris ; they may be seen, too, in moat of our Iri- 
dacese, and, of smaller size, with occasional modifications of 
form, in the ovary-coat of British Cynarocephaleae, and in 
the bulb-scales of the Onion and Shallot. 

Spseraphides are more or less rounded bodies, aggregations 
of minute crystals, sometimes with a granular surface, and 
often with the tips of the crystals jutting so as give a stellate 
appearance to the sphaeraphides. This term includes the 
conglomerate raphides of Quekett and the cystoliths and 
crystal glands of Continental writers. Sphaeraphides occur 
in very distinct cells, and sometimes so regularly in a cellular 
network as to form that which I have depicted under the 
name of sphaeraphid-tissue. Good examples of this tissue 
occur in the leaves or sepals of our Lythraceae, Geraniaceae, 
&c., and in the leaves and bark of exotic Araliaceae. Sphae- 
raphides are more or less abundant in many orders of the 
British Flora. 

And now, proceeding in company with Professor Babing- 
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ton's 'Manual of Britiali Botany,' takioff the objects in lineal 
sequence as they occur in that book, tne exotic Flora will 
only be noticed when some of its nierabers may be cited as 
additional evidence as to the character of a British order, 

DlCOTVLEOONS. 

Of this class I have never seen true rapbides in any of onr 
trees and shrubs, nor in any of onr Spurges. The confusion 
arising from the va^e application of the term rapbides to all 
microscopic crystals in plants baa led to the prevailing state- 
ments as to the frequency of rapbides in tbe Lime, Elm, and 
many otber trees, &c. ,* while the starch-sticks of the latex of 
the Spurges, as described in the ' Annals of Natural History * 
for March, 1863,p. 209j have probably been mistaken for saline 
cry&tals. Only three orders of British Dicotyledons can as yet 
be characterised as raphis-bearera, and these are — 

Balsamin&cese, OnagracetE, and Rubiacetp. — In onr Flora 
this character is so truly diagnostic that by it a plant of either 
of these three orders may be easily distinguished at any 
period of its growth^ even in the seed-leaves, from the plants 
of its neighbouring orders; and tbe diagnosis baa never yet 
failed in the many trials wliich I have made of all the 
exotic species at my command of the first two orders, 
excepting Montinia before mentioned. Even in the some- 
what irregular members of Onagracese, Circ<Ba and Lope^ia, 
the character is as good as in the other genera, and I have 
examined one or more species of all the sections placed by 
Lindley tmdcr Onag^raccae. But the exotic Kubiaccse, com- 
prising very different plants, divided by that eminent botanist 
into the two orders G-aliacese and CinchonaccEe, afford different 
results. AYhile I have never found any plant of GaliaceaSj 
native or foreign^ devoid of rapbides, I have always failed 
to find them at all in the large or shrubby Cincbonaceae ; 
and yet in tbe herbaceous species of this order rapbides 
occur as in Galiaceae, that is to say, commonly less in size 
and quantity than in Qnagraceje. But in tbe trees or shrubs 
of CiucbonaceEG sphserapbides are beautiful and abundant. 

In the event of a revision of the old order Rubiaccfe, sys- 
tematic botanists will have to consider what value may belong 
to these characters. And^ besides tbe interest which I have 
shown to be possessed by the raphitlian character in exotic 
plant.<i, aa detailed in the ' Popular Science Re\dew/ tlie re- 
markable conflux and limitation of this character to three 
widely separated orders of onr native Dicotyledons so surely 
indicate an important and intrinsic function of the plants of 
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I these orders as henceforth should claim a place in every true de- 
scription of their nature. WereLindlej's plan of Alliances used 
hi our Flora, the shortest and most constantly present mere 
iiagnosis for BjiUaminaceie might be — Geraniale», abounding 
ki raphides ; and in like manTier of the two other orders. 
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Raphides are much more plentiful in this than in the pre- 
ceding claas^ BO no wonder that a partial examination shonld 
Iiave led to the belief that " they are abundant in Monoco- 
yledons generally.'' This and other such vague and incor- 
ect statements ai^e current in our best and latest treatises of 
hytotomy ; whereas the trnth is that, however raphides may 
bound in many Monocotyledons, they are either very scarce 
or absolutely vranting in several extensive orders of this 
class. As before mentioned, our indigenous plants only are 
now under consideration ; and we shall soon see that about a 
fifth pai't of the ' Manual of British Botany' is occupied by 
Monocotyledons and Cryptogamese Ductulosje, which I have 
eearched in vain for raphides. 

DiciifogeneB. — In all our plants of this ^oup raphides are 
plentifalj and they occur in every one of the exotic membera 
of it that I have examined ;; only m Roxbiirghia raphides are 
mostly replaced by crystal prisms. I have found that the 

Ieautiful shrub Lapagcria is also a raphis-bearing plant. 
n the lineal aeries of the natural arrangement the Dietyo- 
;enae stand isolated by this character between Coniferte and 
lydrocharidacere, two orders in whicli it is wanting. 
Hydroeharidaceie. — This order is remarkable as devoid of 
he raphidian character, though standing between two groupsj 
jJictyogenae and Orchidaceae, in full possession thereof. 

OrckidacetP. — Raphides were found in every plant, British 
and foreign, that I have examined of this order. They are 
by no means confined to the sepals, as might he supposed 
from current descriptions, but are common in the placenta 
and ovary, in the stem and leaves, and parts which are mo- 
difications of leaves, and in the roots. The raphides are 
commonly much shorter than their soft pale cells, and may 
be well seen without disturbing them through the semi- 
transparent edge of the leaf of Neoiiia spiralis. 

Iridacets. — -True raphides are scanty and often not to be 
detected in this order, but it abounds in crystal prisms 
('Annals of Nat. Hist.,' March, 1865). These last occur in 
all our plants except Sisyrinckium anceps, in which, as well as 
in the exotic S. BermtidianuTn and S. striatum, I have failed 
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to find any sucli crystals. They are very remarkable in the 
common garden species of Iris. 

AmaryUidacets. — In all otit Amaryllids rapliidw oceur. 
They may be well sccu in the leaves, scape, ovary, bulb- 
acales, aud bulb ; and smaller and less plentiful in the bulb 
and perianth. 

Asparagacets, — -All our plants of this order are rapliis- 
bearers. This character is common in the root, leaves, peri- 
anth, and ovary oi Asparagus , &e., aud more remarkable in 
the perianth than in the leaves, of Riiscus. 

LiHacem. — Of the four tribes of this order, as they stand 
in the ' Manual of British Botany* — I, Tiilipece, destitute of 
raphides; II, Asphodelese, with Gagea and Allium, also de- 
void of raphidcsj though they abound in Ornithogalum and 
Scilla ; III, AutherieeEE, perhaps without raphides, as I could 
not find them in a dried hit of SmelftU ; while in both plants 
of IV, Hemerocallidetej raphides arc abundant. Crystal prisms 
also occur more or less, especially in the exotic plants of the 
order, and these, with the distribution of raphides in foreign 
and native Liliaceae, and a notice of the prismatic crystals in 
the bulb-scales of certain Onions, arc more fully described in 
the 'Annals of Nat. Hist.' for April, 1864, and March, 1865. 
In our plants it is easy to distinguish by the raphidian cha- 
racter alone, even in mere fragments of the leaves, the He- 
merocallidese from Tnlipeae and Allium. 

Colchicactes. — Excepting a few minute raphis4ike objects 
in the root-fibres, the British plants of this order are quite 
without raphides. The sphseraphid-tissue occurs in Tqfieldia ; 
and, among the foreign plants, Veratrum presents beautiful 
examples of this tissue, and abounds also in raphides, 

Eriocmtlacete. — I could find no raphides in dried leaves of 
Eriocaulon septangulm'e, 

Juncacets. — In our indigenous species of Luzula and 
Juncus I have in vain searched for raphides. A few small 
raphides, or objects resembling thcm^ occur in the leaves of 
Narthecium. 

Alismace€e. — Raphides are wanting in onr native species, 
as well as in the few foreign ones that 1 have examined. 

Typhacem.- — All our plants are rap his -bearers. 

Aracete. — Raphides abound in Arum, but are wanting in 
Acortia. All the exotic Araceie that 1 have examined are 
raphis-bearers, and so are all the orders of Professor Lind- 
ley's Aral Alliance. As to Acorns, it is placed by him in the 
Juncal Alliance of his ' Vegetable Kingdom ;' and as the type 
of the distinct order Acoracea;, between Juncaceae and Jun- 
caginaceae, among oiir native plants in his ' School Botany.' 
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And as I have found these last two orders, like Aconu, defi- 
cient in raphides, an additional reason appears for separating 
this genus from an order in no species of wliich liave raphidcs 
yet been found wanting. I have, however, discovered a few 
small raphides, like those of Narthecium, in the exotic Gym- 
nostachys. 

Lemnacece. — Raphides occur in all our plants, more abun- 
dantly in Lemna minor and L. trisulca than in L. gibba and 
L. polyrrhiza ; and are very plentiful, with sphseraphides, in 
the tropical Pistia Stratiotes. 

Potamogetonace<B, Naiadaceee, Cyperace<B, Graminacete, and 
CryptogamecB Ductulosea. — In none of these plants, which 
conclude and form so large a share of the ' Manual of British 
Botany,' have I yet found raphides. 

Thus, besides the Cryptogameae Ductulosese, above half of 
the British Monocotyledons would appear to be devoid of 
raphides ; and it is remarkable that most of these plants, still 
more than half of all our species of Monocotyledons, occur 
together at the end of this class in the ' Manual.' Among the 
foregoing orders the results are equally noteworthy. Dictyo- 
genae abounding in raphides, though these crystals are totally 
wanting in the orders immediately preceding and succeeding 
that subdivision. Our plants of Hydrocharidaceae are, on 
the other hand, without raphides, which yet abound in the 
orders between which that order is placed ; and, indeed, as 
far as my observations have yet gone, the orders of the 
Hydral Alliance of Lindley's ' Vegetable Kingdom' are de- 
void of the raphidian character. Raphides are plentiful 
again in the next succeeding orders, except Iridacese, as 
far as, and inclusive of, some sections of Liliacesej then 
suddenly disappearing or deficient in the four continuous 
orders Colchicaceae, Eriocaulacese, Juncaceae, and Alisma- 
ceae; present again profusely in Typhaceae, Araceae, and 
Lemnaceae, three orders thus characterised, and yet stand- 
ing together between Alismaceae and Potamogetonaceae, two 
orders in which, on the contrary, this character is want- 
ing ; and finally wanting also in all the succeeding orders. 
Thus, the main or parallel-veined group of Monocotyledons 
begins and ends with exraphidian orders. And not less re- 
markable is the contrast between Lindley's Aral and Hydral 
Alliances, the former pregnant with, and the latter sterile of, 
raphides. Of Liliaceae, the regular presence of raphides in 
the whole or parts of some sections, and the equally regular 
absence of raphides from the whole or parts of other sections, 
are phenomena of which the exact significance can be learned 
only by further research in this direction. And, in truth, 
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how fnr the raphidian character may prove useful in the re- 
vision which tliis and some of the other onlers seem to re- 
quire remains to be decided after a careful exteusion and 
correction of these obsen-ations, especially as regards the 
Flora of the World, by judicious inquirers, who may have the 
requisite materials at their command, and the will to use 
them, for the elucidation of the question of the value of 
raphidcs and their cells as natural characters in systematic 
botany. Meanwhile it is hoped that the present memoir 
may induce some of our countrymen to study the subject in 
their own Flora. 



Stow recommended for Oblique Illumination with the 
i\ CHROMATIC Condenser. By B. AVills Richardson, 
F.R.(J.S.I., Surgeon to the Adelaide Hospital, Dublin. 

The attempts to resolve the markings of certain diatoms 
with oblique light are frequently attended with considerable 
difTiculty, *n much so that the management of oblique illu- 
mination retjiiircN very great patience to prevent failure. One 
moment the field is too milky, at another the glare is most 
distressing, next the valves arc too thick, and at last, after a 
great deal of trouble and strain of vision, a tolerably good 
view is obt:iin(;d. But, on the other hand, we may not be so 
fortunate, and, notwithstanding all our perseverance, com- 
plete failure in procuring a satisfactory demonstratiou is often 
*'%\H'.r'u'.\\vMi\. Of course, 1 assume that the object-glasses are 
|)rop<!rly fuljiiHted, a neglect of which is of itself sufficient to 
inUrrfere with the delineation. 

Not only have I seen the difficulties enumerated expe- 
r'u'.uwA with the mirror and condenser, but likewise with 
the prism, when used for oblique illumination. And even 
when the diatom markings are sharply brought out with the 
lattijr, there is often a milkiness of the field and object very 
distresMing to the eye of the observer. 

During the course of the summer I devoted a few evenings 
tf) the making of a variety of stops for my achromatic con- 
denser, hoping that by so doing 1 might succeed in construct- 
ing stops better adapted for rapid demonstration of markings 
by oblique illumination than the solid discs I had hitherto 
been in the habit of using. 
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After ntiroerous trials I waa successfnl in forming some! 
stops for my Smith and Beck's achrotti;itic condonscr, wjthj 
tlie assistance of three of wliich, in particular, UiC ninrkiu«;i 
of many diatoms requiring 
oblique illumination can bp 
quickly and beautifully exhi- 
bited, and with a field, 1 
may say altogether, free from 
the glare and milk in ess so 
often, experienced with the 

irror, a9 well as with the 
prism, 

I do not know a more exqui- 
site microscopic ohjeet than a 

properly mounted P. Hippocampus, seen with stop third of 
the illustration and Smith and Beck's 4-th objective. In fact, 
nothing could be more perfect than the de6nition of both 
sets of lines on that diatom with the above combination. 
Again, P. angulatum, which requires a nicer management of 
the light than P. Hippocampvs^ with the mirror, condenstT, 
and ordinary disc stop, is instantly resolved clear and sharp 
with the same objective, and either stops second, third, or 
sixth of the illustration. The fourth stop will be found 
useful for exhibiting diatoms with only one series of lines, 
longitudinal or transverse. And the first and fifth arc also 
adapted to illumination of some diatoms with the so-called 
double lines. The first likewise gives a very excellent black 
ground with low powers, and is a useful stop for examining 
Coscinodiseus, Araclinoidiscns, Heliopclta, Tnceratium, &c. 

As the only high powers of Euglisli makei"s I have used were 
;he 4-tli and |tli of Smith tind Beck, 1 cannot, of course, say 
how the stops would act with their higher objectives, or with 
the glasses of other English opticians; but 1 can confidently 
recommend the second, third, and sixth particularly to those 
microseopists who possess Smith and Beck's powers above 
mentioned, for to my eye, at least, the definition of their ^th 
and -ith with those stops could scarcely be cxceefled. 

It is essential for the most perfect illumination with the 
stops, they shonld be so arranged that they can be rotated. 
The tube, therefore, which carries them ought only to slide 
in that of the achromatic combination, and should also be of 
sufficient length to project inferiorly, in order that it may he 
easily got at for rotation and for rapid change of stops, if 
required. 

The projecting extremity should be provided with a milled 
rim, at least half an inch wide. 
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^^ Since the above was put in type I liavc made 
l^^\ a seventh stop for oblique illumination, and which 
(^^/ produces such excellent results with the condenser 
^^^ that I likewise had an engraving made of it. 
This stop works well with the -ith. 



The Histology of ike Reproductive Organs of the Irid, 

TiGRIDIA CONCHIFLORA J tPttk a DESCRIPTION of the PHE- 
NOMENA of its Impregnation. By P. Martin Duncan, 
M.B. Lond., Sec. Geol. Soc., &c. 

Contents. 

I . — Introduction. 
II. — General description of the anatomy and development 

of the ovule. 
III. — The pollen-tube, its origin, growth, cellularity, func- 
tion, and decadence. 
IV. — The changes in the ovule consequent upon impregntUion, 
V. — Remarks. 

I. — Some years ago, when the great German structural 
botanists were investigating, and not with their usual calmness, 
the phenomena of the development of the embryo in flower- 
ing plants, I was led to follow in their path of research. In- 
stead of examining the complicated phenomena of the impreg- 
nation of Dicotyledonous ovules, I laboured amongst Mono- 
cotyledons ; and the following history of ovular development, 
of the growth and function of the pollen-tube, and of the 
impregnation of the embryo-sac, may be taken as a fair 
example of part of the philosophy of reproduction in that 
class. 

The abstract of the original paper, which was read at the 
British Association, and published in the ' Transactions,' gave 
a fair analysis of the new matter. Since then the notion 
that the embryo was formed out of the end of the pollen-tube 
has been proved to be fallacious by its once very resolute 
supporters. It is a matter of satisfaction that the ideas of 
English botanists have passed safely through the ordeal, and 
that time has proved the correctness of the following obser- 
vations. 

The Tigridia conchiflora was chosen for the following 
reasons : 
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Ist. The flower is very large, and therefore easily studied. 

2nd. The organs of generation are very distinct, and there 
s no fear of impregnation taking place before the expansion 
of the perianth.* 

3rd. The life of the flower is very short, and the passage of 
the pollen-tube down the long style very rapid. 

4th. The ovary is large, the impregnation of one of each 
pair of associated ovules very certain, and the facilities for 
making transverse sections are yery great. 

5th. There are several flowers in each spathe ; they bloom 
in succession, and the development of the ovule and the 
maturation of the seed may be studied in the same plant. 

II. — The flowers blow in July and August, opening at 
about 8 o^ clock am., and the perianth closes and decays long 
before sunset. 

The stamens encircle the style for three inches and then 
become separate, and the style, suddenly losing its protect- 
ing tissue, issues forth to end in a triple termination. The 
anthers are large, and their opening is external. The ovary 
is large, inferior, and its apex is surmounted and surrounded 
by the origin of the combined stamens. The style, even at its 
entrance to the ovary, is thread-like, but is supported by the 
encircling filaments of the stamens. The tripartite stigma is 
covered with papillae, and has an oleaginous secretion. The 
remote end of the style is continuous with the tissues com- 
posing the axis of the ovary which supports the ovules, and 
whose tissues are to be traversed by the pollen-tubes. 

The ovary is divided into three ceUs ; each cell has its rows 
of ovules, and placentae, and is separated from its fellows by 
strong tissue. 

A transverse section of the ovary shows two ovules, side by 
side, in each of the cells (PI. I, fig. 1); the ovules are attached 
to the central axis by the continuity of their vessels and 
general structure, and the micropyle (fig. 1, e) is external 
and touches the placenta (fig. 1, e). 

The placentary axis of the. ovary is a very complicated 
afiair; it has to give ofl' vessels to three pairs of ovules, over and 
over again ; moreover, it has to produce, under each micropyle, 
a papillary structuret (fig- 1, c), which is usually perforated by 

* Some imagine tliat impregnation occurs only in the perfect flower, but 
this is a mistake, and that it is so may be well proved in the Leguminosse. 

f This papillary structure cannot be the homologue of even part of the 
placenta ; it is perforated by the pollen-tubes, and has nothing to do with 
the nutrition of the ovule. The whole of the nomenclature of the sexual 
parts of flowers has been complicated by the attempt to recognise 1\!l% 
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the pollen-tubes in their passage from the axis to the micro- 
pyle ; neither the axis, the placentse, nor the papillary stmc- 
turc, are hollow for the pas-sapc of the pollen-tubes; on the 
contrary, the tissues arc remarkably cellular and well supplied 
with moisture. 

The ovules, when ready for impregnation, are large, very 
cellular and transparent; and a very simple manipulation 
splits off the external coat from the long and narrow nucleus. 

Each ovule is attached to the axis by its hilum, is a long 
oval in shape, and the orifice' through which the pollen-tube 
has to pass is external to the hilum. Transverse sections show 
this orifice very well. The orifice of the micropyle is not at 
the extremity of the ovule, but is close to the hilum; the 
ovule is therefore " anatropc " in appearance, but not so in 
reality, for there is no reflection of the ovule during its 
development, but one half of it is, from the first, devoted to the 
vascular system, and the other to the formation of the coats 
and embryo-sac. There is no space between the ovule and 
the walls of the ovary until long after impregnation. The 
micropyle is very distinct, being situated in the long mam- 
millary end of the nucleus, which projects considerably below 
the external coat (figs. 1, b, e; fig. 4, c). 

For all the purposes of the study of its impregnation, the 
ovule may be first examined in the rudimentary flower, whose 
anthers are as yet uncovered by the perianth ; secondly, when 
the anthers are covered; and thirdly, immediately before 
impregnation, or when the flower is in bloom. 

1. A transverse section (through the axis) exhibits the 
ovules adherent by their cellular and vascular tissue to the 
axis (at the placenta), shows the projection of the nucleus 
cropping out of the external cellular coat, and presents to 
the eye the situation of the upper and globular part of the 
nucleus, covered now by the external coat, distinguishing it 
by a track of transparent tissue. By gently removing one of 
the ovules, and placing a piece of thin glass over it, and 
pressing the glass gradually with the handle of the knife, the 
nucleus may, in the majority of instances, be slipped out of 
its external cellular coat.* Then the nucleus is proved to 
be cylindrical, rounded at one end, and tubular, with the 
micropyle at the other (fig. 2). It is very tender, and 
consists of two parts — a body and a neck. The neck is 

homologies of the sexual apparatus in animals. The anatomist may well be 
perplexed at a placenta inside an ovary, and part of it perforated by the 
male element. 

• Tliis external coat is cellular, tl»e cells beinfr square in their outline ; it 
leaves more than two thirds of the neck of the nucleus uncovered. 
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the part which projects, and which is tubular and nearest the 
hilum of the ovule j it is open at its free extremity — the 
micropyle — and is traversed by a canal, leading from this open 
extremity to the body of the nucleus — the canal of the micro- 
pyle. Its structure is cellular, the cells beiug long ovals, 
their long axes being parallel to the canal. The orifice is 
formed by a circular series of these cells (fig. 4, c; 
fig. 2, c*). The body of the nucleus is joined to the neck, and 
at the point of junction the canal ceases. The rounded end 
of the body is imbedded in the cell structure of the ovule, 
and at this early stage is barely cellular; but nearer the 
neck, square cells (fig. 2, d"), with a cell-nucleus in each, 
are seen. The contents of the body of the nucleus at this 
period are fluid j there are neither granules nor cells in it, 
and the canal of the micropyle is in existence, but barely patent. 

2. At this period the external coat has covered all but the 
free third of the neck of the nucleus ; the canal of the micro- 
pyle is recognised by a dark line in the axis of the neck, 
and the micropyle is more open and better rounded (fig. 2, 
a, b, c) The same plan of manipulation as in 1, sets free 
the nucleus, whose body is now seen to be perfectly cel- 
lular outside, and filled with more than a simple plasma or 
fluid. Proceed now as follows : — Having obtained several 
nuclei free from their external cell-coats, take a fine-pointed 
knife and operate, under the l^-inch object-glass. Glycerine 
and water, plain water, and olive oil, are good media, and 
should be tried separately. Pierce the nucleus at its round 
extremity, and place it under a piece of thin glass ; use the 
handle of the knife as before, and with a little jerking pres- 
sure a delicate globular-looking film will escape through the 
rent in the nucleus. This is the early embryo-sac ; it is of 
tolerable distinctness, being composed of a very fine layer of 
cells, forming a membrane and enclosing a quantity of fluid. 
The embryo-sac nearly fills the body of the nucleus, and its 
contents are not granular, neither is there any trace of cell 
growth in them. The membrane of the sac is so delicate that 
the edges of its cells are barely distinguishable, but their 
position may be inferred from the presence of cell-nuclei 
(fig. 2, e). It requires an object-glass of 4-inch focus 
to determine the structure of the embryo-sac, but one of 
-J^-inch focus is sufficient for the examination of the nucleus ; 
but in all cases, the lowest power must precede the employ- 
ment of the higher. 

The anterior extremity of the embryo-sac, when it is within 
the nucleus, is in contact with the canal of the miraropyle ; 
and the effect of the cylindrical shape of the nudeus a,t this 
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spot is to make this extremity of the sac rather angular in 
outline. 

A dark liue shows the margin of the embryo-sac when the 
nucleus is examined by transmitted light, and the globular 
shape and refractile contents of the sac throw the sides of the 
nucleus in shade, and its centre in high light (fig. 2). 

The cells of the nucleus are more perfect. 

3. The ovule, when ready for impregnation, is larger than 
in the imperfect flower, the neck of the nucleus is more 
covered by the external coat, and the micropyle is close 
to and touches the " papillary structure. The same method 
of manipulation suffices to show that the canal of the mi- 
cropyle is open, that the cell-coat of the embryo-sac is perfect y 
and that its anterior extremity blocks up the end of the 
canal. The embryo-sac is now of considerable size ; its con- 
tents are not granular, however, but consist of simply colour- 
less fluid. The appearance of the membrane of the sac is 
now distinctly cellular, the cells being delicate, and, generally 
speaking, they overlap each other at the edges (fig. 3, c). 

The cells of the external coat of the nucleus are larger, 
more perfect, and firmer. The ovule is now ready for the 
pollen-tube. 

I have never found any cells in the embryo-sac, and it is 
evident that the cells of the membrane of the sac, when seen 
through, cause many illusive appearances in the fluid -below 
them. 

III. — The pollen-tube issues from the pollen-grain, in- 
sinuates itself between the papillae of the stigma, passes into 
the central tissue, and descends the style. The base of the 
style is traversed, and the tube enters the axis of the ovary ; 
the ovules are then only separated from the pollen-tube by the * 
tissue of the axis and the " papillary structure " opposite and 
touching the micropyle. The tube has to deviate from its 
course and pass at right angles to gain the base or attach- 
ment of the " papillary structure " to the axis, and this devia- 
tion is determined by the direction of the vascular bundles, 
which pass from the axis at right angles to reach the hilum 
of the ovules. The pollen-tube cannot traverse the dense 
tissue of the vessels, but is turned outwards and runs along 
them to the base of the placenta, and the " papillary struc- 
ture,'' whose cellular structure is easily pierced, the cells 
making way for and nourishing the tube in its marvellous 
course. Arrived at the margin of the " papillary structure," 
the micropyle, being open and pressing against the papillae, is 
speedily gained ; the tube now passes along the canal of the 
micropyle and abuts against the anterior and convex end of 
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le embryo-ajac. 1 propose to deacribe the |K>lJea-tubt' in 

various parts of its course, to state the results of cxptriintMiU 
pertbi'ined by Dr. Maclean* and mysclfj upon the iiidepcu- 
deuce of tlie tube of the poUen-grain after it has once passed 
into tlie style, and to explain the change whieh cwcupn in the 
tube at its contact with the crabryo-sac. 

The pollen-graiu of Tigridia is larj^c, oval, and contains in 
ita external coat much oil ; it is barely visible to the luikcd 
eye, yet it is the originator of a tube wiiich passes along ut 
least four inches of stigma, style and anisf in less than tweutv- 
four hours; this tube perforates the stigma, insinuates itacif 
between the cells of this organ, and reaehcs the so-called con- 
ducting tissue of the style. This tissue ought, for e^asons 
presently to be given,, to be called nourishing tissue. 

The fact is that the life of the pollen-tube is very short, and 
the period which elapaea between the application of the pollen- 
grain and the entrance of the tube into the ovule must be 
found out before the phenomena of impregnation in the plant 
in question can be determined with any accuracy. 

The received Idea is as follows ; — ^That upon the stimulus of 
the secretion of the stigma upon the pollen-grain a tabular 
prolongation of its internal membrane is ejected and thrust 
between the papillae and superficial cells of the stigma; that 
thia tube reaches the central tissue, and finally gains the 
ovule — ^and all along the course the tube acta as the pipe 
through which the granular fovilla, spermatic fluid, and its 
granules, pass fi*om. the poUen-grain to the ovule ; whether 
the theory that in the ovular end of the pollen-tube the 
future embryo is de^'doped holds good or not, the theory of 
the descent of the contents of the pollen-grain has always 
been inferred. 

I wish to be understood that I am now about to speak of 
Tigridia alone, and that I believe that the following processes 
occur in all Monocotyledonous plants, with long styles. f The 
experimenter must remember, before he follows the path of 
these investigations^ that water influences the pollen-tube in 
the following manner — it swells out the tube between the 
denser and solid parts in the axis of the tube and the tube- 
wall ; it moreover puts an end, generally speaking, to the 
movement of the granules, but oil or glycerine will give a 
good idea of the normal size of the tube. 

The mechanical ideas of the primary formation of the poUen- 
tube must be abandoned ; it is essentially a vital process, and 

* Allan Maclean, M.D., of Colchester, one of the gneateat raisers of 
hjbrida aad a moat careful observer. 

t The phenomena can be readily traced in the Crocus. . 

VOL. VI. NEW BBH. a 
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ia not depcndcut upon endosinosiB and exosmosis; it is a 
g^rowth of the cell-wall of that layer of the poDcD-g^raiu whieli 
oontaius the granules and fiiiid usually termed protoplasms. 
The growth is peculiar to the perfect pollen-grain, and occurs 
at a certain period when the viscid secretion of the papilla; of 
the stigma is strong enough to hold the pollen-grain in perfect! 
appoaition, and to resist the effects of the pressure exercised 
by the end of the ]>ollcu-tube upon the tissue of the stig-ma 
before entering- Were this viscidity iiisuffictent, the g'cntle 
force of perforation could not take place; and when the 
viscidity is sufficient the growing tobe^ with its conical tip, is 
held forcibly against the cell-atructurea of the stigma ; the force 
to cause these to diverge and to adroit the tube between them 
is " growth." The amount of force employed may be roughly 
estimated by adding water to the \'i8cid secretion, some hours 
after perforation has taken place ; the polien-graiu is released 
from its durance vile and jumps away from the stigma ; its J 
restraining fluid having been rendered inefficient. fl 

Once entered between the cells of the stigma, the pollen- ^ 
tube, consiating of a cell-wall enclosing the spermatic mate* 
rials, closed by a conical end, and continuous with the pollen- 
grain, begins to elongate with extraordinary rapidity (fig. 5, 
a, b) . The following are the results of experiments by Dr. 
Maclean and myself : j 

1 . Four hours after the application of pollen to the stigma ™ 
the poll en- tubes were detected one inch down the style i day 
fine, and good sun. 

2. Eighteen hours after application, the pollen tubes were 
detected at the ba«e of the style, three and a half inches from ^ 
the end of the stigma. ^1 

3. *Ihveniy-four hours after application, the pollen-tubea 
were seen in the micropyles of several ovules. 

4i. Thirty hours, impregnation is complete, and the pollen- 
tubes are wasting in the micropyle. 



Sbbies II. — Experiments by Dr. Maclean and myself 4 

1st. Tigridia fertilised with pollen-grains by twelve o'clock] 
in the day (not much sun) . 

The perianth closed as usual about five o'clocli, and atl 
nine o'clock two inches of the style were removed with thej 
stigma, and the rest of the flower placed in water. 

In these two inches of style, hundreds of pollen-tubes ex- I 
istedj, and the diameter of the style was considerably increased ■ 
by their presence. They were ceUular, and the cells of the 
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pollen-tubes were long and very distinct (fig. 5, a, b), nome 
being filled with granules, others containing but few, and 
those near the end of the cells. 

At twenty-four hours after the application of the pollen- 
grains, the rest of the style and the ovary were examined. 
Pollen-tubes were found in both, and many of the ovules 
contained pollen-tubes in their micropyle-canals (fig. 6 e, 
f,9, *; fig- T,a,b). 

2nd. Tigridia fertilised with the last. At the same hour 
in the evening all the style but one inch was removed. Ovary 
examined at the same time as the other, viz., twenty-four 
hours after the application of the pollen-grain, and multi- 
tudes of pollen-tubes were in the cells of the ovary and in 
the ovules. 

3rd. These experiments repeated, with same results. 

4th. Two inches of the style and stigma were removed four 
hours after fertilisation, and in the removed portion, the 
pollen-tubes were seen in abundance. 

5th. Dr. Maclean endeavoured in vain to prevent the 
plants seeding, by removing the style from the axis before 
the perianth had fallen. 

From these experiments it is proved that the impregnation 
is perfected in a little more than twenty-four hours ; that the 
poUen-grain produces a tube-cell, which grows according to 
the manner of cells, which passes through stigma, style, and 
to the remotest ovule in the ovary — a space oftentimes of five 
inches — in twenty-four hours; that, taking the average length 
of the tissue to be perforated to be four inches, the pollen- 
tube grows at the rate of one inch in six hours ; that before 
the pollen-tubes are half way down the style, if their con- 
nection with the pollen-grain be destroyed, they still grow and 
impregnate ; that after the pollen-tube has fairly entered the 
style it is independent, both as regards its subsequent growth 
and impregnating properties, of the pollen-grain; and that 
the varying conditions of the atmosphere influence the ra- 
pidity of the growth of the poUen-tube, and consequently 
impregnation. 

Tearing the style with needles suffices to show the long 
pollen-tubes, and it is as well always to examine a non-impreg- 
nated style with the impregnated. No one can mistake the 
one for the other ; the abundance of very long cellular tubes, 
where all divisions are at right angles to the cell- walls, and 
which are to be traced several times across the field of the 
microscope, indicates the fertilised style. 

It is evident that b, farce of some kind is requisite to propel 
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the conical end of the poUen-ttibc at the rate of an incli in 
six hoiirSj at the rate of an inch in four hoars, and sometimc»j 
at even double that rate, throag:h ce!ltilar tie&uc whose forma- 
tion is very much adapted for the transition. It is demon- 
strahle, from repeated experiments, that this foree is exercised 
most eflBciently vrheii the direct sunlight and heat are accom- 
panied by a warm and humid atmosphere, and most ineffi- 
dentlj when there is no sun. In fact, the g^C'^iteat stimuli 
to vegetable growth are those which Btfcngthen all the powers 
of the poUen-tube. 

From the above eiperimenta it ia to be proved that the 
force juat spoken of is exercised when the pollen- grain, and 
even one half of the pollen-tube, arc removed. 

It is manifestly t\o force arising from the pollen-grain as a 
fixed point. The whole secret is contained in the pollen- 
tube itself; and in Ttgridia, if bv cnrefiil manipulation in 
making longitudinal sections of the style and tearing with 
the needle a few tolerably lengthy pollen-tubes are exposed, 
it will be noticed that the pollen-tube is nol one conthmota 
elongation of the cell-wafl of the pollen-ffrainf btit that it is 
CELLULAH. (fig. G, a, h). Transverse inflections of the 
tubular cell-wan exist eveiy now and then, and the pollen- 
tube is really a tube formed by elongated cells. These cells 
resemble, in a most singular manner, those of the Conjuga- 
tea3, when their spiral contents are removed ; the cell-wall is 
beautifully definable by the highest powers, and it is evident 
that the cylindrical shape of the tube is often lost when, pass- 
ing between the long cells of the style^ no great space can be 
obtained. I have found the cells of the pollen-tube in all 
parts of the style, and also within the canal of the raicropyle. M 
The force of the progression of the poUcn-tubc is then cell ^ 
growth; the cells, in their passage tlirough the style and 
aiis, are nourished by the juices of the celU of the style-tissue 
contiguous to them ; and each cell, by its elongation upwards 
and downwards, tends to produce a force which thrusts the 
firee end of the poUen-tnbe along. It may be observed that 
the pollen-tube ia in intimate contact with cells throughout 
the whole of its courge, and that these cells are aa delicate in ^ 
structure as it is. The stimuli to cell growth affect the nu- fl 
trition of the cells of the style, and these contribute, under 
most favorable circumstances^ to the moat rapid nutrition and 
consequent elongation of the cells of the poUen-tube. The 
contrary is equally true. The cutting off the pollen-grain^ 
and the bisection of the pollen-tube, before its free end has 
even reached half an inch below the line of incision, prove 
the independence of the remaining part of the tube to depend 
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upon its cellular character. Each cell is independent of the 
one above it^ that is to say, of the one nearer the pollen- 
grain. The influence of the female organ in thus nourishing 
the male " spermatic tube'' is very interesting, and is seen in 
the animal kingdom in the effects of the vaginal and uterine 
mucus upon the spermatozoa. 

The length of the cells of the pollen-tube varies ; and it 
appears to me that whenever any diflSculty in the passage has 
to be overcome by a little exertion of fresh force the cells 
are nearer together, and that when the passage is free the cell 
is found very long. 

The contents of the pollen-tube, the fertilising agents, are 
granules; these often contain — ^more especially in the terminal 
cell (Schact noticed this years ago in Pedicularis Hives tris) — 
small highly refractile globules, larger masses of filmy looking 
stuff, and the fluid of the tube. This fluid is certainly denser 
than water, for the application of this swells the space oetween 
the fluid of the cell and the cell-wall. This liquor seminis 
is secreted by the cell- wall of the pollen-tube, after the 
formation of the first cell in the tube ; and its individuality 
and specific male properties are not influenced by any length 
or any amount of subdivision into cells. 

In many spots the cell-contents are very .scanty, and the 
tube is ribbon-shaped, but the free end of the tube, and 
especially where it passes from the papillose placenta into 
the canal of the micropyle, is cylindrical, very turgid, and 
fiUed with granular masses and cell -fluid (fig. 5, c). 
I have already noticed that at the time of impregnation the 
open micropyle is in contact with the papillary structure 
close to the placenta, and it will be as well to observe that 
there is an indubitable vital attraction between the end of the 
pollen-tube and the micropyle of the ovule, quite as great as 
there is in many plants between the anthers and the stigma. 

Once within the canal of the micropyle, the pollen-tube is 
nourished by the contiguous cells of the nucleus ; aiid here a 
cell is usually added to the pollen-tube, and oftentimes two. 
The free end, completely filling the canal of the micropyle 
(fig. 7, a, b), passes onwards, and as the nutrition of 
the cells of the nucleus is active, so is its progress rapid ; it 
impinges, at last, against the anterior convex cellular wall of 
the embryo-sac. The progressive force still continues, and 
the terminal cell of the pollen-tube presses the embryo-sac, 
at the point of contact, backwards, until, at last, the end of 
the pollen-tube-cell is hidden by the wall of the embryo-sac* 

* This was well shown by Schleiden, but he mistook the balbous end for 
the embryo. 
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lAccording to the previous tui^dity of the terroinal cell of 
the pollen-tube, eo is the amount of piifiliiiig; inwards which 
tlie enibryo-gac-wall suffers, and the more rounded does the 
end of the pollen-tube become (tig. C, a, y)^ 

It must be distinctly undcrstofjd that 710 perforation of the 
embryo-sac occurs ; tliat the pollen4ube pi-esses the sac 
iuwarda, and produces, as the finger does U|)on a blarlder, a 
concave depression; and that the polleu- tube b wells out from 
a fit* a tergo, and fills the whole of tliis artificial depression. 
If the pollen-tube be pulled out of the canal of the micropylc 
its very shortness will tend to disprove the idea that it per- 
forates the embryo-aae. 

Twenty-four hours after impregnation, and forty-eight 
hours atler the application of tlie |>ollen-grain to the stigma, 
the terminal cell of the iwllcn-tulje — i. e. that in contact 
with the embryo-sac — is found to be nearly empty. The 
anterior surface of the embryo-sac, which was in contact 
with the end of the pollen*tube, is perfectly identical, in its 
overlapping cell structure, with the rest of the sac ; but . 
within the sac, in its former eell-lcss, g;raiiule-leas contenta^ 
a change has occurred. After this time the pollen-tube 
decays, 

IV, — The appearances of the embryo-&ac and the non- 
l^ranular plasma within it, in the flower whilst in bloomj but 
before impregnation, have been noticed \ the overlapping, 
circular^ or ovoid cells of the sac, each with a distinct nucleus, 
are most delicate, and the simplest pressure will cause them 
to take on various forms or to rend. After the contact of 
the cell-wall of the pollen-tube, the celk of the embryo-aao 
being pressed in upon the fluid contents of the sac, and 
yet not ruptured, suffer great flattening, and this must also 
be the case with the end of the poUen-tubc, The trans- 
mission of the contents of the last or ultimate pollen-tube- 
cell— its fluid plasma and granules — from the interior of the 
tube-cell to the interior of the embryo-sac, is eflected very 
shortly after the contact of the end of the tube-cell with thej 
small cells of the embryo-sac ; and in a few hours th« 
contents of the embryo-sac have become granular, while 
the pollen-tube's last is empty cell (fig. 9j e). If thai 
pollen-tube be forced out of the canal of the micropyl»| 
forty-eight hours after the pollen has been added to the 
stigma, and the nucleus, ivith its large embryo-sac, submitted! 
to the compressorium, under the lowest power of the micro- f 
scope, and then the anterior part of the embrj^o-sac examined 
with the highest powers, it will be seen to be intact, to have 
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retained a somewhat concave form, but the small cells 
are overlapping, and present no symptom of violence 
(fig. 9, a,*). 

On the third day after the impregnation of the ovule, the 
granular contents of the impregnated embryo-sac have col- 
lected together in a more or less elongated form, the anterior 
extremity being in contact with the inner surface of that 
spot of the embryo-sac where the contact with the pollen- 
tube occurred. The anterior end receives a sort of concave 
edge from the still existing depression in the anterior part of 
the embryo-sac. Ten days elapse, and the ovules, greatly 
increased in size, have a tough external coat, and the embryo* 
sac is very remote from the micropyle ; the presence of cells 
is now evident within the sac, whose simple overlapping cells 
are becoming thick and hard. 

V. — ^There is no difficulty in the manipulation necessary 
for these investigations ; the ordinary flat knives and needles 
will suffice as instruments, and water, glycerine, and the 
usual reagents, are necessary. The impregnation of the ovule 
differs as regards the time it occupies in most species ; more- 
over, temperature and moisture determine its rapidity. The 
stigmas of some plants are impregnated before the flower is 
perfectly open ; others remain virgin for a long period. It 
will then happen that, unless the nature of .the efflorescence, 
the duration of the flower, and the time of the increase of the 
diameter of the style be noticed, the microscopist may look 
in vain for any trace of pollen-tubes. The rapidity with 
which some ovules in plants with very short styles are im- 
pregnated can be well imagined after what has been brought 
forward in reference to the rate of pollen growth in TigHdia. 

Immediately after the impregnation, changes commence in 
the pollen-tube, as well as in the whole of the female organs. 
The tubes become flaccid, all granular movement ceases, and 
they lose their tenseness. The style is swollen by the de- 
scent, through cell-growth, of the numerous pollen- tubes ; 
the nutrition of its central cell system is at its height, and 
this vital activity is kept up until the tubes pass into the axis 
of the ovary. Then the stigma and upper part of the style 
droop, and the perianth begins to lose its brightness, to be- 
come flabby, and to fold. The ovules are not yet impreg- 
nated. After a few hours the poUen-tubes passing down the 
axis, nourished by its juices, are turned off laterally by the 
barriers formed by tough vascular tissue which passes off to 
each ovule j the tubes pass through the papillary structure 
near the placenta, and reach the micropyle. The nutritive 
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processes of tbe upper part of the axis are vastly increased in 
activity, the tissue swells, and the nutrition of the perianth, 
the style, and the filaments of the stamens, is interfered with 
by a pressure from within outwards, which diminishes the 
calibre of their cells and vessels. The ruin of the flower is 
clearly produced, in part, by the increase in calibre of the 
lower part of the style and the upper part of the axis. The 
balance between the rapidity of the pollen-tube growth and 
the development of the micropyle of the embryo-sac is, of 
course, exact when the impregnation is being perfected, and 
it is the chance of this balance being incomplete which ren- 
ders fertilisation by strange pollen generally so difficult. The 
influence of the female organ in nourishing the male element 
is very suggestive. 
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On the Development qf Ascaris niorovenosa. 
By E. C. Mecznikow. 

(From Reichert and da Bois-Reymond's ' Arcliiv,' 1866, p. 409, pi. x.) 

In the following pages the author proposes to communicate 
the result of researches on the peculiar development oi Ascaris 
nigrovenosa, which have been conducted in the laboratory at 
Giessen, and of which a brief report has already been given 
by Prof. Leuckart.* 

The fully developed worm, as is well known, inhabits the 
Itmgs of the brown frog (/?. esculenia), and feeds upon its 
blood. 

The lips surrounding the mouth are but very slightly 
developed. Behind the oral orifice lies a minute cavity with 
chitinous walls, and usually regarded as the pharynx. To 
this succeeds the so-termed oesophagus,in the interior of which, 
besides the transverse striae, may be noticed opaque granules 
and clear nuclei. The cuticle of the body, as well as the 
subjacent muscular layer, are comparatively thin, a circum- 
stance which well accounts for the little mobility of the 
animal. The remainder of the cavity of the body is filled 
with numerous granules, either isolated or aggregated into a 
few common masses. 

Ascaris nigrovenosa deposits a great number of ova 0013 mm. 
in length, and which contain fully developed embryos, whose 
development has been already described by Kolliker.f 

The fully formed embryos when liberated from the egg 
are 0*36 mm. in length, and present the following charac- 
ters. They are cylindrical in form, tapering more behind 
than in h*ont. The mouth is surrounded by a cuticular lip, 
and it communicates with an organ resembling the pharynx 
of the parent worm. The oesophagus presents two enlarge- 

* " Helminthologische Experimental-untersuchoDgen," 4 Reihe, ia ' Gkit- 
tinger Nachrichten/ 1865, No. 8, p. 819. 
f Muller's'Archiv,'1843. 
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nieiitM, the second of which contains a peculiar chitinoos 
apparatuH first dc8cril)c(l by Professor Leuckart. The intestine 
runs Htrai(;ht hackwanls, terminating in a rectum ; its wall 
exhibits clear nuclei siirroiiiiflcd ))y a {pranular cell-substance. 
In tlu! middle of the lK)dy is placed a largely developed 
rudimentary reiin)duetive or<;an, in which may be perceived 
numerous (>ell-nuelci inclosing uuelcoli, and which are lodged 
in a conunoa protoplasm. Similar cells occur in the caudal 
and in the anterior {Mirtious of the Ixxly. 

These embryos therefore arc eharacterised especiaUy by the 
considerable development of the rudimentary sexual oigan, 
and by the double dilatation of the oesophagus — character 
which they possess in common with the free-living geniu 
Diploff aster {Rhabditis), Bind which characters have previooslv 
been pointed out by Professor Leuckart as existing in the 
young larvie of Dochmiits trigonocephalns (1. c). 

From the lungs^ the ova^ that is to say the embryos, find 
their way into the intestinal canal of tiie frog, collectiiig 
themselves for the most part in the rectum. In this situation, 
though increasing considerably in size (0*55 mm.),they undergo 
no other changes, which do not occur until the embryos have 
been voided, and been deposited in the moist earth.* Under 
these conditions the young larvae continue to grow as before, 
and cast their skin for the first time at the end of about twelve 
hours. But it should 1)e remarked that the length of this 
period depends very much upon the season of the year, so 
that in summer the entire development of the free larvse 
requires only half the time that it docs in autumn. 

After this ecdysis, individuals of two kinds may be distin- 
guished. One of these kinds presents a close similarity with 
the early larval form, from which they differ merely in their 
larger size and the rather considerable growth of the sexual 
organs. But the second kind of individuals exhibits much 
greater differences, the most striking of which consists in a 
considerable shortening and curving of the caudal extremity. 
In these individuals the rudimentary sexual organ assumes 
the form of a band, which extends as far as the rectum; 

• In water the embryos invariably perish, to which circumstance the 
miscarriage of my first experiments was due. But in order to afford the 
embryos an opportunity of further development, the contents of the 
rectum of the frog in which they were found must be mixed up with the 
moist earth, and placed in a watch-glass in a moist room, It should here 
also be remarked (as pointed out by Professor Leuckart, 1. c, p. 227), that 
the Ascaridan larvae, taken directly from the body of the parent, do not 
become completely developed ; a circumstance which would seem to indicate 
the necessity of a residence in the rectum . 
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which part of the inteflttne, moi-eover, is dutingiuHhed by iu 
thickness and solidity. 

The further gruwth, besides the. iticreftse in size, conitisto 
in a further diflcrcntiation of other orgaua, ttiul, idwvt- aU, in 
the transformation of the senrual rudiment tjtlo perfectly df. 
velopt^d reproductive orffans. These changes ure completed 
as early aa the third day of free life (in siamiier), at which 
time the distinction between (he males and females is ob- 
vious ; and it will be found that the funiH-r urc priHluccd frrjm 
the short'taiJed iudividuals above deacribcd, ;itiii the ftniiides 
from the others. 

Thus it is manifest that the iai'vae of Ast'arit ni^ruvin'jna^ 
which differ in many respects from their piireuts, t7»; .^' :i free 
eccistence, in which they attain to a sexual dcvelopme-nt. 

The organization of the fully developed males of this free 
generation of A. niyrovenosa resembles, iu general, very 
closely that of the above described short' tailed larvae, but 
diH'crh I'rom it in the further difterentiation of certain org^uns. 

The body of the uiale is tolerably plump, ita length being 
not more than about 14 to 1, as compared witli its diameter. 
In dimensions^ individuals diifer considerably, aome attaining 
a length of 11 mm., whilnt others are not more than 0*55 mm. 
The inwardly curved tail is tolerably thick and blunt ; and 
on each side of this part may be obsen'ed a row of minute 
conical projections (Zapfen) which are connected together by 
a delicate membrane^ and thence represent the Bimilar organs 
which occur so frequently in various free and parasitic 
nematodes. 

In other respects, the external organization of the body of 
the males differs from the structure above described of the 
younger larvie simply in the presence of a special excretory 
oritiee in the anterior part. During the course of dcvclop- 
jnent, the intestine undergoes no particular modification, 

liilst at the same time the ccUa occupying the anterior part 
of the body constitute a central nervous ring. And at this 
stage also differentiated muscular fibres may be discerned. 

The reproductive organs consist of a single tract, at wIio.*e 
upper (usually curved) end the sperm-cells are visible, behind 
which lie the excessively minute spermatic corpuscles. The 
inferior portion of the sexual apparatus consists of a thick- 
walled vas defertns^ which opens into the rectum. From the 
walls of the same part of the intestine arises the copulatory 
organ, consisting, in the present in,sta^£^ of two connate 
.piculae and an undivided chitiuous sbe^mor groove. 
In the caudal portion of the body is lodged a niaiss of glan- 

ular cells, which, opens on the exterior. 
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The fnmale differs from the male chiefly in in ite longer 
and slenderer tail. The cieretory orifice is present as in the 
mule; but it is otherwise as regards the nervous system, 
which in the female appears to eoDsist simply of ati aggrega- 
tion of undifferentiated cells. 

The hilly developed female posaesses a plumper form than 
the male, its length not heing more than twelve times its 
diameter. During the growth of the ova, that is to say, of 
the erahryos, the female continucH to increase in thickness. 
In length it generally exeeeds the male, but differenees ia 
this respect may be observed. Wliilst some indiWdiials may 
be seen l"13mm, in length, others will be found barely 
0-65 ram, lon^. 

The vagina is situated in the middle of the body ; it leads 
into the double reproductive organs, which are of extremely 
simple struct nrc. They consist merely of contiguous cells, 
which are developed into ovsj of which only those which lie 
nearest the sexual orifice complete their dc\clopment. In 
the female reproductive organs 1 have been unable to detect 
any special walls, whose existence has been aflirmed by 'Bifo- 
fesBor Leuckart (I.e., p. 228). And the impregnated ova 
also arc equally without any membranous covering. 

The embryonic development of the new generation goes on 
in the interior of the free-living female, and presents nothing 
worthy of remark. The new embryos, which ure not enclosed 
in any special sac, and are developed to the number of from 
one to four, straighten themselves out soon after their com- 
pletion, and exhibit spontaneous moveroenta in the interior of 
the maternal body. At the same time they hegiu. to devour the 
undeveloped ova, as well as to prey upon the internal organs 
of the mother, in consequence of which they grow very ra- 
pidly. At the end of a few hours nothing remains of the 
maternal body except the cuticle, within which the actively 
moving embryos may be perceived, surrounded with nume- 
rous opaque granules. 

On the fifth day after the exit of the young larvie of As- 
caris nigrovenma from the rectum of the frog, the embryos 
of the new generation just described are ready to quit the 
cuticle of their devoured parent. These new'krvje, about 
0'65 ram. long, differ from their parents in their lively move- 
ments and far slenderer form, the proportion of their length 
to the diameter being as 25 to 1 . Their cuticle exliibits dis- 
tinct, sharply defined longitudinal striae. The minute oral 
orifice leads into the oesophagus, which for some time, as in 
the parents^ is fiirnished with two dilatations; but subse- 
quently this conformation disappears, when the osaophagua 
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repreaente a slender elongated organ, dilated at the extremity, 
Tbe intestine contimic'd t'rora it is stmigbt and CTlindrical, 
with a contracted calibre. The anal orifice is i>Iaced in the 
hinder part of the Viody. The sexual rudiment of the»e lanaj 
is placed ill the middle of the body, aud h of very in<!oiiiiider- 
able aisee. 

The habits of the above-described larvie differ from tho«c 
of their parents in the circumstance that tlu'j are noniijiUy 
aquatic, and are capable of performing extraordinarily rapid, 
serpentine movements. 

In this condition tbe larvae live for an indefinite time in 
the mud without undergoing any change whatever, until they 
have entered the body of the frog.* When small frogs 
(especially the green frog) are fed with the mud in which ihc 
new generation of Ascaris nigrovenosa has been developed, 
the iarvte are afforded an opportimity of making their 
entrance into the hings. When they have readied this 
locality they cast their skin for the first time, and at the 
same time some other changes will be observed to take place. 
The old loogitudinally-striped cuticle is now cast off, iu con- 
sequence of which the tail appears much hluuter than before. 
The head, after the ecdysis, presents mitmte projecting lips 
encircling the oral orifice. In individuals in this condition 
the excreting orifice is also apparentj as well as a differentia- 
tion of the future muscles, which at this time consist of an 
exterior homogeneous and an internal granular layer con- 
taining ecll-nuclei. 

During their abode in the frog's lung the larvie increase 
considerably in size- On the fourth day of their parasitie exist- 
ence the author has noticed some already well-grown larvie in 
the act of their second ecdysis, but unfortunately was unable 
to preserve them alive sufBciently long to allow of draivinga 
being made from them. Eight days after the migration of 
tbe young larvae into the body of the frog he observed 
these parasites in a further stage of development, Tlicir 
length is now about I'Somm. The oral orifice surrounded 
by minute lips leads iuto a cavity furnished with chitinous 
walls. The succeeding oeaophagus, like that of the fully 
developed Ascaris nigro-venosa of the frog's lung, exliibits 
only a terminal enlargement, and in the iuterior, granular 
transverse streaks and clear cell-nuclei The intestine of 

* The mediation of tbe fresb-water molluscs in the transmigration of the 
Ascaridan larvie intp tbe frog, whicb from llie earlier observations on this 
subject (Leuekart, 1. c, p. 229) was deemed to be requisite, has been siiown 
to te iinnEccssary, since the larvffl are able to effect a direct entrance by 
tbemaelves. 
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indiiiduaU in thiit f^tngc is in elongsted tulx; witJi glandular 
walls, whicli ran* utmi^ht to tht- m>tum, and is always seen 
to be filled with riHlilisli-hrfiwii eontcnta consisting of the 
[U-roii hkHMl-coqMiscies of the frog. The rtftuin, as a»ii&l, 
rejprewntcd by a slender canal, which opens, on the ventral 
aspect of the body. At thi; point where it i« continuous with 
thvi pTo\Kr intestine, glund-celU of large size are placed; 
tint] ci-ll'< of Ivm tshe arc alao to be si^en in the caudal pio- 
l4>riKatioii. 

I II the alxn'p dcarrihed individuals will also he obserred a 
|M'f'ijli;ir ((raiitilrtr gland lying on the ventral aifle of the 
uiitc'rior part of tlie body, and communicating by a duct with 
the excretory orifice. In the interior of this glandular body 
one or two ecli-inicK-i containinjg: nueleoli will be seen. The 
nerviiiiN nvHti'in ul this period coimists of an oesophageal ring 
nrtit of twti tnutkB, which betonie fii^Cfl into the muscular 
liiyiT. Tlic nmsclf'N (i|tpeJir sh completely developed fiisiform 
(!ell». The «tr<)ii}^ly-di'vcUt[ied lateral lines consist of closely 
coiilij^iioiiH eclla O'OlUmnv. in diameter, in which may be 
perfcived a nucleus containing a large nucleolus 0"0(X> mm. 
in (linrnfter, 1 Iiavu bfcn unable to perceive any lateral 
vimNclN. 

All paniwiticJniUvidualsof/lscflmTjii^ror^nojfowhichtheauthor 
hiiM liail ail oj)pf>rtuinty of examining in the above-described 
•tune of dcveloptneiithave proved to be females. This circum- 
stiincc »<pctik» Btroiinly in favour of the supposition thrown 
out by LctKikart (1. c, p. 230) that the parasitic female of 
AncnriH nhfrnvniUHd m parthciiogeuetic* The female gene- 
rtitivf ort,'fiii« Xivv thiuhle, and even at this stage exhibit a 
dilfrrentirilion iiitctovary, vnpna, and uterus. lu the Brst of 
ilicNC (lireir dinttioiiM lar^cj pcrminal vesicles, with a germinal 
npul. n'(|i;*f) mm. iti dijuoeter, are lodged. The vagina is 
rcjifi'HciiiiHl l>y un i-longatt'd canal. 

All tin; (iliKorvi'd itariittitic specimens in the just-described 
nU\y^^i wtfri! Lak(!n in the a<!t of ccdysis, since the old akin could 
be Hceii raiwd up fhuii the surface of the body. 

VVIicii the individuals inhabiting the frog^s lung just 
ih'Ncriljcd M'v. compared with the fully developed para- 
,sit.itr Amttfiit nif/roncuosa, we shall be satisfied that the 
did'urctu'i! between theni is only a gradual one, consisting as 
it dcicH mainly in the greater size of the latter, and in the 
diNitjipi-urftnce of ccrlain internal organs. On this account, 
the want of cib.servatioii of the later intermediate stages be- 
4Tonic« of IcNH conHcqiicncc, 

* It is nqimllv fiivorftble also to tlie view exprewed by ouraeivea iu 1846, 
timt llie iHtrtisitio guinea-worm was a pBrtLogenetic female. — G. B. 
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from what has been olwerved, it i» nmoit'ent that At- 
nigtovefwsa has two geaiiat ffemralhiu, of which one i* 

_ fitlCf wkihl the otfier, which presents thr character* of 
the genus RhiibdUi.i, f^ijays a free eariMriu'c. 

Tliis fact hliows not only a remark ablt: mode of {vropagn- 
tioiij but also iiidicutes peculiar relations between tlie parii' 
fiitic and ftee modes of life. The corrf!*(H«uU't».t! of ccrlain 
[free nematodes with the parasitic has been jiurtiully n-iog- 
mieed by many earlier writers. Goeze and Dujtirdiri,* for 
iustancej observed that the young larvio of A-tntriH ncttminnta 
are capable of living in water; and Willt has ahown thiitj 
Angiosioma Umacis occurs, not only iu the interior of snail», 
but also free in the water. 

But the genetic relations between the parasitic and frfle 
nematodes were first made clear by the observation of Pro- 
fessor Leuckartj who watched the growth in the free state of 
the Rhabditis-like iarvse of Dochmius irigonocfphalu*. 

These intimate relations, as well as the circumstance tliiit 

Ithe *ueniatodcB poaaesa a much better-developed digestive ap- 

[paratua than all the other parasitic hclmiiitha, suffice tti 

iprove that the mode of life of the parasitic nematodes rani*t 

[iCxhibit pccuHurities of some kind. It appears more than 

[probable that many of the nematodes found in the intes- 

titles of animals are not irve parasites, since they feed, not 

[upon the living tissuesj but upon the excrementitious matters 

|.of their host. In favour of this view may be adduced the 

abservation made by Dujardin fourteen years ago^ of the pre- 

[seuce in the intestine of Oxyuris curvnla of various solid 

[vegetable particles. The author has also found in the intestine 

of the Sclerostomum of the sheep abundance of fsecal particles 

iu great variety belonging to that ruminant. 

Having thus indicated the principal circumstances attending 
the development of A. nigrovenosai the author feels compelled 
to pass to a more unpleasant and far less scientific task, viz.^ to 
the assertion of his right to the credit of this discovery, which 
has not been fully admitted by Professor Leuckart. 

The Professor speaka thus : ^^ What 1 have to relate in the 
following pages contains only that part of my observations 
which baa been brought to a more or less complete conclu- 
sion. The greater part of my researches were instituted during 
the past winter semestre, and in them I ham in almost every 
point enjoyed the assistance and co-operation of Herr Meczni- 
kow" (1. e., p. 221). 

* -Hist, dea Helmiathes; 184S, p. S38. 

t ' Arcbiv fiir Natargeach./ 1849. p. 179. 
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Although the terms " assistance" and " co-operation" have 
no definite meaning, no one, probably, would understand 
them as conveying a recognition of perfectly independent dis- 
coveries, no small numl)cr of which it has fallen to the author's 
lot to make. The most important of all the facts adduced by 
PiDfessor Leuckart in the memoir above cited is, beyond 
doubt, the peculiar mode of development of ^. nigrovenota, 
which was discovered by him alone during the autumn vaca- 
tion, when Profe»9or Leuckart himself was no longer at work 
in the laboratory. But not only was the fact of the origin oi 
a sexual free larval generation from the embryos of Ascaris dis- 
covered and demonstrated by the author, but the method also 
in which the experiments must be conducted (consisting in 
the placing of the young larvee in moist earth) was determined 
by him quite independently of Professor Leuckart, who had 
recommended him to try various other unsuccessful modes. 

In the anatomical investigation of the various stages of de- 
velopment he owns himself indebted to Professor Leuckart fur 
directing his attention to several particulars, and especially 
to the existence of chitinous structures in the second oeso- 
phageal enlargement (as before remarked). 

The last stages of the development of A. nigrovenosa in the 
frog's lung were observed by himself alone. 

Lastly, he ventures to express the hope that the reader, as 
well as Professor Leuckart himself, will not hesitate to recog- 
nise his claim to the discovery. 
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GERMANY.— KoUiker't mid Siebold's Zeitschrift. Fourth 
Partj 1865. — " iVew Researches on the Reproduciitm of the 
Viviparous Dipterous Larva'* by M. H anin^ Projector in the 
University of Charkow. The author of thia poper, which 
deals with a most iutcresting subject, gives the following con- 
slusioiiS to be drawn from his obserrations ; — i. That the 
development in these animals floes not result from the corpus 
adipo&um. 2. That the young larvse origiuate fi-om efga, 
which develop in an ovary. 3. That the process of egg 
formation presents some resemblance to the formation of the 
egg among some mature Diptera [Musctt vomit oriti, Sat'co- 
phaga carnaria). The egg originates from more c<41b, and is 
further distinguished from the egg of mature insects by the 
deficiency of the germinal vesicle. 4. That the egg, before it 
becomes fertilised, commences to develop embryos, and that the 
commencement of the development of the embryo has some 
likeness to the development of the sarae among some perfect 
Diptera. The development of the embryo proceeds from one 
part of the primitive embryonal mass. And finally, 5, That in 
consequence of wliat has been said, the phenomenon of the 
increase of the larvae, instead of being an enigma, as it appears 
according to Wagner's interpretation, receives a very uattirn.1 
explanation. 

" Coniribttiwn^ to d naarei' knowledge of the Young Forms 
Cypris ovum'* is the title of a paper by Dr. C. Claua. His 
results are as follows : — 1. The Ostracoda pass through a kind 
of metamorphosia, in so far aa in the variout steps of their 
free state of existence they po&sess a varying form of 
shell, and first acquire the full number of their limbs by 
gradual development. 2. The youngest stages are sheila 
bearing Ntrnplms-formt, with three pairs of limbs for move- 
mentj namely, the two antennse and the mandibular append- 
ages, 3. There are in Cypris ovum niue successive stages, 
■which are distinguishable from one another ; of these the last 
[ VOL. VI. NEW SER. Ti 
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_ , itx the •exiully mature form. 4» These atas<es of de- 
velopment arc marked by the stripping off of the skin ; there 
arc therefore eight correspouding moult«. 5. The matidihhi 
arise first in the second stage, aa powerful jaw-prolongations 
at the hasal joint of the mandibular foot. 6. Only the hinder 
ttntena» already possess at the youngest age the complete 
jointing and figure of the sexually mature auiroal. 7. In the 
(second stage the anterior masillee and anterior feet, except 
the antennee and tnantUbles, arc attached. 8. The maxilla of 
the second pair originate first in the third stf^Cj, conscqueiitJT 
later than the following pair of jointed bodies, distiuguisbed 
as the first foot. 9. The maxillEe of both pairs and the hinder 
foot present in their first appearance a nearly correspondi&g 
form as a triangular plate running out into a little hook. 
10, The anterior feet proceed from the top to the base in 
their jointing. 11. The abdomen gives rise to two long fHireal 
joints. 

Dr. Claus also contributes a paper " On the Sexual Differ- 
ences in Halocypris" 

A very lengthy and exhaustive memoir also appears from 
Professor Wilhelra Keferstein, entitled " Contribtdiong to tht 
Anatomical and Systematic Knowledge of the Si^iunculids/* 
whichj though perhaps not a microscopical paper, will doubt» 
less be found of much value by the readers of this JonrnaL 
A complete resume is given of all that is known of the ana- 
tomy of these doubtful annelids, and the known species dia- 
coBsed, while many new forms are added to the list and new 
anatomical details described 

The same iiidefatigal)le naturalist contributes a paper on 
the " Anatomy of Janella bitentaculata^ Q, et G., of New 
Zealand, 

Herr Mecnikow has a paper " On some little-known Lower 
Animals/' in which he deals with the anatomy, &c,, of 
CheBtonottiS, Ch^tura, Iclkydium, and others. 

Perhaps the moat valuable paper in the quarter's 'Zeitsehrift^ 
is that by Dr. Hermann Dorner, " On tfie genm Branchiobdella 
of Odier." In this paper the author deals in a most able 
manner with the anatomy of Branchiobdella and its allies, 
and discusses the homologies of its organs and those of the 
genera investigated by Claparede, KoHLkerj Herring, and 
others. 

Dr. Leonard Landois publishes the fourth part of Ms 
monograph " On the Lice which infest Men/' In this part he 
treats of the Pediculus capitit, and also reverts to Fthirius 
ingvinalis. 

We avail ourselves of a short translation of a paper by 
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Professor Claus " On the Organization of the Cypridirue,** 
given in the ' Annals and Magazine of Natural History/ the 
original of which we chronicled last quarter as appearing in 
'KoUiker's und Siebold's Zeitschrift/ p. 143. During a 
residence at Messina Professor Claus turned his attention to 
the little Crustacea which swarm in the waters of the sea. 
He was particularly struck by a small Ostracode, of the genus 
Cypridina, in which he detected, even with a low power of 
the microscope, an accessory single eye in addition to the 
large, paired, compound eye, and a heart beating with regular 
pidsations. This latter discovery naturally surprised him, 
as in the other two families of Ostracoda (the Cyprida and 
the Cytherida) the heart is entirely deficient. A more atten- 
tive examination of these Crustacea soon showed, however, 
that the Cypridina differ much more from the other Ostra- 
coda than the Cypridte and Cytherida from each other. The 
fact that an organ so important as the heart may sometimes 
exist and sometimes be deficient in animals so nearly allied to 
each other is doubtless surprising, but by no means without 
precedent. Thus, it has been demonstrated that the Copepoda 
are in the same case. M. Claus himself has shown that if the 
CyclopidtB, Harpactidce, and CoryctBid<B are always destitute 
of a heart, the allied Pontellidte and Calamidce are always 
furnished with one. Moreover, the author is not the only 
person who has observed the heart in the Cypridina, as M. 
Fritz MiiUer mentions it in a recent work ('Fiir Darwin,' 
' 1864<). The sole visual organs hitherto known in the Cypri- 
dintB were tbe paired eyes, in which M. Lilljeborg has detected 
a complication of organization very similar to that of the 
eyes of the Cladocera, although the latter are fused into a 
single mass, forming, as it were, a median eye. Nevertheless, 
traces of a primitive division into two halves in the Sid<e, the 
Lyncei, and the Estheria, enable us to establish unhesitatingly 
the homology of this apparently single eye of the Cladocera 
with the paired eyes of the Cypridina. A further homology 
is presented when we find in the Cypridina, besides the large 
compound eyes, a small, simple, median eye, perfectly similar 
to that which exists, in addition to the compound eye, in the 
Daphnia. The Cypridina present other peculiarities worthy 
of mention. As a general rule, the Ostracoda are characterised 
by the small number of their appendages, as there exist only 
two, or at most three, pairs of locomotive appendages behind 
the gigantic maxillse. In fact, the last pair of feet disappears 
completely, and the others are converted into organs of 
manducation. On the other hand, the mandibles are con- 
verted into locomotive appendages. The antennae also serv- 
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iiig fur locomotion, wc find tliat throughout their whole life 
the Cypridime employ the three anterior pairs of appendages 
us locomotive organs. Now, this is exactly the case iu all 
Entomoxtrara during the Aaiz/^Z/iM-phase, and furnishes a 
new argument to be added to tliosc adduced by Fritz Miiller 
ni favour of the derivation of all Crustacea from the Nauplm- 
form. 

Max Schnltze's Archly far Mikroikopisohe Anatomie. — ^The 
Meooiid and third ]>arts of this valuable contribution to 
nii(>njH(ropical {K>riodical literature have appeared, forming 
a part alxjut e(|ual iu ^\7.c to the first part. The contents 
arc of C(}ual value and interest to the former, and the illrts- 
tratiouN arc copious and excellent. The sight of such copious 
and M'cU-executed plates, eleven in number, and all but two 
of quarto size, and nearly all more or less coloured, makes 
us wonder more and more, and still more lament the strange 
condition of things that wholly prevents our doing the same 
in this country. Whether it be owing to an absolute dearth 
of artists capable of making such drawings, which, we fear, 
is very much the case, or the far higher rate of payment pub- 
lishers are compelled to submit to, the truth is no less cer- 
tain that the illustrations given in nearly all the niunerons 
journals, &c., of Germany and France, but especially of the 
former country, completely put to shame our puny attempts 
in the same line. The time really appears to be coming 
when we shall be obliged to have recourse to foreign artists 
and lithographers for the proper illustration of natural his- 
tory works. It is true wc may justly be proud of several 
artists in that line, who are excelled by none of any country, 
and iKjrhaps scarcely equalled in any ; but no one can deny 
that the number of good artists available for the current 
exigencies of periodical literature more especially is very re- 
stricted, and only those who know it can tell how much this 
scanty supply necessarily enhances the cost of all illus- 
trations at all worthy to compete with such as issued so 
copiously in such journals as that we are now noticing, 
Kolliker's ' Zeitschrift,' Reichcrt's 'Annalen,' and several 
others which might be named, in Germany, France, and else- 
where. 

Having thus vented the natural feelings of an editor, we 
will proceed to state the contents of the present part of the 
' Archiv fiJr Mikroskopische Anatomic.' 

1. The first is a long and elaborate article, by Professor 
W. His, of Basle, entitled " Observations on the Structure 
of the Mammalian Ovary." Professor His's observations 
refer chiefly to the mature ovary of the cow and its corpora 
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kttea. The ovary of the catj whove structure haa already 

been amply discussed by Schriin and Pfluger, lias also fonncd 
part of hia study, in consequence of which lie lias hccu 
enabled, he says, to establish rather more dcfinittrly than 
before certain points with respect to the niuHe and I'orTnatioo 
of the tnemfjrana foiiiculi. He has also addud W)me prelimi- 
nary observations on the structure of the tinman ovary in the 
foetus. And his researches on this subject have led him on 
to tbc study of the earliest stages of development of the 
sexual glands, a subject of great general interest. 

2. The second paper is one by L. Cicukowski, " Contribu- 
tions to a Knowledge of the Monadina," in which will be 
found much matter of great interest to all microacopical ob- 
servers, but of which it will be needless here to say more, aa 
we shall hope, in our next number, to give a translation or 
full abstract of this valuable communication. The author, 
we may say, is not inclined to adopt the opinion of those who 
regard all the Monadiua aa motile spores of various Algffi 
and Fungi, being con\iticed that, although this may be true 
of a great many of these Infusoria, still there arc whole series 
of whose independent existence tbere can be no doubt, 

3. The next contribution is " Bcscarches on the Develop- 
ment of the Uriaary and Sexual Systems," by Dr. C. Kupffer^ 
of Dorpat. 

4. " On Phreoryctes Menkeanus, Hofm., with Remarks on 
the Structure of other Annelids," by Professor Ley dig, of 
Tubingen. — The extraordinary worm which forms the subject 
of Professor Leydig's communication was originally discovered 
by Kerr MenkCj in a brook at Pyrraontj and it was first de- 
scribed by Hofmeister in the ' Arcbiv fiir Naturgeschichte' 
for 184:3, under the name o{ Haplotaxts Menkeana, which 
wag afterwards changed to its present appellation. A further 
account of it will be fouodj by the same authorj in his 
' Arten der Regenwiirmer" (1845). For a long time the only 
known habitat was the original site in which the worm was 
diacoveredj or its immediate vicinity ; but it has since been 
met with by Leydig at Tubingen, and it is stated by 
Lcuckart (1860) to be common at Gieasen, so that we may 
hope to hear of its occurrence in this conntry. A second 

i species, apparently belouging to the same genus, was de- 
bcribed by Schlott'hauber iu 1859, iu the ' Report of tlie Got- 
pngen Meeting of Naturalists,' who proposed to change the 
teeneric name to GeoTpctts. 
r It is impossible liere to give even a summary of the excel- 
leut account, illustrated by beautiftil figures, given by Leydig, 
! of the structure and affinities of this remarkable creature 
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and we shall content ourselves with a description of its ex- 
ternal form and appearance. 

The wonrij which from the figure strongly resembles a 
Gordius, has a cylindrical body about half a line thick, and 
more than a foot long. When viewed alive with the naked 
eye or a pocket lens, it is at once seen to present all the 
characters of a true Annelid. The body is divided into very 
nwmerons segments, of which the most anterior forms a pointed 
*' head-lobe," in which lies the upper portion of the nervons 
ring, and beneath which lobe is placed the mouth. The an- 
terior or cephalic extremity, except just at the point, is less 
attenuated than the posterior or caudal, nor is it bo much 
tinged with redj whilst in the rest of the body the trans- 
parent walls allow the nuracrona red blood-vessels to be seen 
through them. There are four rows of seta; on the sides and 
ventral aspect, each Bcgmcnt presenting on either side a larger 
seta, which is placed quite on the ventral aspect, as in the com- 
mon earthworm, and a smaller one, which might, from its posi- 
tion, almost be termed dorsal. Every segment, except the cepha- 
lic and the penultimate and ultimate caudal, are thus furnished. 
In the middle portion of the body the ventral setse some- 
times occur in pairs on either side, but more usually only 
one is met with. The setfe themselves have a slight sigmoid 
flexure, with a slight enlargement in the middle. The free 
end is blunt and straight, whilst the other is usually sharp- 
pointed and sickle-shaped. According to Schlotthauber, the 
proper habitat of the worm is moist earth \ but according to 
Leydig's obsen'ations it would seem to be truly aquatic, or 
at any rate to require exceedingly wet mnd for its abode. 

In the remaining part of the paper numerous interesting 
observations will be found relative to various points in the 
organization of other Armclids, and especially of Lumbricus 
and Hirudo. 

5, *' On the Epidermoid Layer of the Frog's Skin," by Dr. 
M. Rudneff, of St. Petersburg. — In his investigation of this 
structure the author employs a weak solution of nitrate of 
silver (L to lOOO), in which the swimming membrane of the 
frog is immersed for a quarter, or at most half, ax\ liour, when 
the animal, having been rendered motionless by the adminis- 
tration of a few drops of alcohol, the mieroscopic examination 
is proceeded with. By this procedure the author is able to 
define accurately the outlines of the epidermic cells, which 
are marked by black lines, and has discovered the existence, 
in the intercellular spaces, of bodies bai-ing, at first sight, 
the appearance of cell-nuclei, with which it is probable they 
have hitherto been confounded, but from which the bodies in 
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question differ in the capacity they possess of being black- 
ened by the argentine solution. In speculating upon the 
nature of these peculiar bodies, which are of a cellular nature, 
the author suggests that they may bear some analogy with 
the peculiar bodies described by M. Schultze in the nasal 
mucous membrane, or those noticed by Heusen, also in the 
frog's epidermis, as being connected with nerve-fibres; he 
also adduces the bodies described by Schultze, Kolliker, and 
H. Miiller, in the epidermis of Petromyzon. And it appears 
not improbable that they may, in fact, represent a sort of 
corpuscula tactils. 

6. " Further Remarks on the Action of Hyperosmic Acid 
on Animal Tissues,'' by M. Schultze and Dr. M. Rudneff. — 
These observations are in continuation of those given in the 
former part of the ' Archiv* on the same subject. The prin- 
cipal subject in which the acid was employed seems to have 
been in the investigation of the luciferous oi^an of Lampyris, 
and the chief property of the reagent is that of rendering 
the nerve-fibres distinct, in consequence of the readiness with 
which the nervous tissue is coloured by it. It would seem to 
possess properties well worthy the attention of histologists. 

7. " On Nobert's Test-plates,*' by M. Schultze.— M.Nobert, 
it seems, now prepares his celebrated *' tests" in a new form. 
The specimens described by Schultze contain nineteen groups 
of lines, from -nsW" to towo '" apart, and thus arranged : 

Ist set, T-gV?r- 4th set, -j-jVo^ &c- 

2iid „ TsVo- 18th „ T^Vff- 

old „ 2 0* lytn „ 16060* 

The highest set M. Schultze has been able to define with 
central illumination is the 9th, which is resolved by Hart- 
nack's immersion system No. 10, and by Merz's immersion 
system -^. With oblique illumination he has not been able 
with any combination to get beyond the 15th. He considers 
the most difficult specimens of Pleurosigma angulatum to be 
about equal to the 8th or 9th set of Nobert's lines, and the 
larger instances to correspond with the 7th. 

Seichert's nnd Du Bois^Beymond's ArcMv (Muller's). — In an- 
other part of our pages we publish a translation of a paper 
which appears in the ' Archiv,' by Herr Elias Meczniknow, 
" On the Development of Ascaris nigrovenosa." 

Dr. Albert Eulenburg, of Greifswald, publishes a long 
essay in the same journal on the " Action of Sulphate of Qm- 
nine on the Nervous System," in which the physiological part 
of the question more particularly is dealt with. 

" On the Nervous Plexus in the Intestine of the Child" is 
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tlie title of a paper by Dr. P. Schriider, in whiclu he gives the 
foUoiving as the results of his labours i—l. The observers 
who hitherto have written trn the nerves in the iatestine are 
not ill accordance a« regards their statemeotg ; they have 
only this in common, that they view the stractiire in ques- 
tion aa belonging to the nervous gyatem. 2. The bodies of 
Billroth become developed from a network of vessels filled 
witli stagnant blood, as Eeichcrt, and after him Hoyer, have 
already some time eince described. 3. The bodies named 
belong to the part of vascular system which ia intermetliate 
in the passage of the capillary to the vein, and forme net- 
works in the siratum vascuhsum, 4. The bodies of Billroth 
are wanting in every characteristic mark of nerve-fibres, or 
ganglion-corpuscles, or of nerves and ganglia. 5. By injec- 
tion of the vessels of the intestine with carmine solution one 
can find injected networks in the stratum vasculosntfif which 
have quite the structure of the " bodies of Billroth." Through- 
out the injected masB one can perceive the characteristic for- 
mation for the same, 6. Passages between undeniable ves- 
sels and the Billrothian bodies can with certainty be deter 
mined. 7. Also in intestines of growing animals, in whie 
it is not usual to find the networks in question, one ea: 
detect these same bodies, by skilful management, in the re 
gion of the portal vein, 8. The formation of Billroth's bodies 
can be prevented in the intestines of new -born animals 
the conditions under which they arrive at completion bi 
removed. 

It is so long since anything has appeared on the Grega 
rinidcB that a paper from Dr. Lieberkiihn on some point 
connected "with them is of great interest. In the * Trana, 
Mie. Soc.' for this quarter also will be found a pape: 
on Gregarinid(B. Dr. Lieberkiihn, whose researches on 
the Monocystis Lumbrici are so valuable, observes that 
in the perivisceral cavity of the earthworm are to b 
found, between the intestine and integument, immcro 
cylindi'ical GreffarhuB, which exhibit a uniform longitudin 
striping of changeable length and breadth, disposed on thi 
inner surface of the whole cortical substance of the saccule 
which constitutes the Gregarina. They may be observed 
perform lively movements in water, whereby the fluid matte: 
contained in their interior, together with the granules an 
vesicle, are driven about from end to end. The same mov 
ments were observed in other examples which were under' 
going the pseudo-conjugation peculiar to these creatures. In 
these cases the Gregarhus were so tightly joined as not to 
be separable without tearing, and the body wall was observed 
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to be as thick at the line of junction as elsewhere, and the 
long striations as perceptible. Here and there a Gregarina 
is to be found still moving itse^, but enclosed by a structure- 
less, enveloping, elastic " veil/' which resembles a cryst-mem- 
brane. The Gregarina, frequently swollen in the middle, 
is so placed that the finer ends arc l^nt towards the thick- 
ened wall, so that they touch, the one under the other. The 
body-contents are alternately driven from the middle into the 
turned-up ends, and back again; or into one of the ends, 
when the walls of the hollow sac fall together, and part again 
so soon as the granides and fluid return. If the enveloping 
" veil" burst, the Gregarina stretches itself out straight again. 
The appearance of Gregarina within cells has been observed 
to occur. They are often found in the vesicular (corpuscles of 
the testicular sacs of the earthworm, w^hcn the spermatic 
filaments, in various stages of development, are disposed 
around their outer envelope. Such a Gregarina is sometimes 
so small as not to equal in size the third part of the diameter 
of the filamentous vesicle, in other cases so large that it quite 
fills up the vesicle, and in others it is still wider. These 
must not be confounded with the cyst-membranes, in which 
sdso the Gregarina sometimes show movements. By the 
movements of a large round Gregarina in water the hyaline 
cortical layer may be seen to thicken itself at particular spots, 
and thereby the upper layer to sink in. If the thickening 
extends itself upon the whole Gregarina annularly, it appears 
more or less laced in; the thickenings may also appear in 
more spots at the same time, and the resulting depressions 
give the Gregarina the appearance of an Amoeba with short 
pseudopodia. In smaller examples this alternate thickening 
and thinning does not occur, since the cortical layer is too 
thin to permit of the separation appearing. It has been 
as yet universally admitted that the Gregarina become sur- 
rounded by a cyst, when the formation of pseudo-naviculaj or 
psorosperms takes place. As a rule, this is the case; and 
the published researches of Kolliker, Stein, and others thereon 
have received confirmation and assent. The formation of 
pseudo-navicels, however, takes place without encystation, as 
is evidenced by the minute groups of pseudo-navicules to be 
found in the testes of worms unencysted, yet held together 
by some glutinous substance. 

The remaining papers do not deal with microscopical mat- 
ters, excepting a very short one' by Dr. Anton Schneider, 
" On the Hamatozoa of the Dog." 

Archiy far Katnrgesohichte (Lenokart nnd Troshel). Third 
Part, 1865. — There are the following papers in this journal 
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dealing with micro- zoology, which will, therefore, interest our 
rea<^cr»: — Professor Grube, " On the Genera Estheria and 
Limnadia, and on a New Apus.'' Dr. J- E. Schodler, " Di- 
agnoses of some Dapknid^" Professor Fritz Mil lief, *' On 
the Cttmaceans/' This appears to be a very valuable contri- 
bution to our knowledge of these remarkable little Crusta- 
eeana, which liave been already written of by Kriiyer^ Van 
Benedeiij Milne-Ed wards, Goodsir, Spence Bate, and others. 

The two most interesting papers, however, are by Profes- 
sors Leuckart and Mecznikoft', the one " On the asexual 
Reptodnction of the Lan'tp of Cecidomyia/* and the other 
OH the development of the same larva. The results of 
Herr Hauin'a paper on the same subject we have already 
given above, aud intend to return to Professor Lenckart'a 
paper hereafter. 

A short but interesting communication from Profesaor 
Mayer, " On the Chorda Dorsalts in Fishes," completes the 
list of microscopical papers in this journal. 

Hedwigia.^Wc have two numbcra (6 aud 7, of 18C5) of 
this spirited little journal before ua, which is devoted to eryp- 
togauiic botany^ and is printed in the German characters. 
No. 6 contains a paper by Dr. Ferdinand Colin, of Breslan, 
'^ On Two New Beggiatoes" The first of these is Beggiatoa 
{OsciUaria) mirabify, the second B, pellucida. Dr. Cohn 
also describes a variety B. alha, var. marina. The species 
are carefully drawn in a plate accompanying. 

In No. 7 Dr. Cohn describes a form of Chlamydomonas, 
C. marina, which he obtained, as also his Beggiatoee, from hia 
marine aquarium. The Chlamydomonas^ which is of very 
simple structure^ and colours water green by its presence, is 
illustrated in a woodcut. The same number containa a re- 
view of Mr. Mordccai Cooke's little book, " On Bust, Smut^ 
MUdew, and Mould." 

FRAKCE. — Comptes E.eiidnfi._A communication from Pro- 
fessor Kuhne, *' On the Nervous Lamime {pldquea) of Motor 
Fibres" occurs in the ' Proceedings of the French Academy^ of 
the 16th of October. The nervous laminae, which the author 
described as the continuation of the cylinder axis in the 
uen'ous cones of the niusclesj has been contested by some 
authors. Thus, M. Uouget (an abstract of whose researches 
will be found in our Chronicle of last April) believes that it 
is produced only by a series of fissures, of vacuoles, and 
coagulations, which form after death. He rests the prin- 
cipal proof of his explanation on the fact that some parts of 
the lamina offer no continuity with the nervous fibre. Kuhue 
found this also himself, but believes that all the parts of the la- 
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mina form a complete organ, without interruptions. Moreover, 
he has made his examinations on fresh specimens of tissue, in 
which contractility and irritability still remained. Sections 
were cut from frozen muscles, by which means very thin yet 
unchanged specimens could be obtained. Osmic acic (OsO*) 
was used to test whether the terminal lamina possessed pro- 
perties similar to those of the medullary part of the nerve. 
It was found that there was no coloration of the tissue, and 
hence it is inferred that the terminal lamina has none of the 
medullary matter of the nerve in it. 

" On a New Mode of Parasitism observed in an Undescribed 
Animal" is the title of a paper by Dr. Lacaze-Duthiers in this 
journal for the 13th of November. In studying the marine 
fauna of the coast of Tunis M. Duthiers observed on the 
polyp of an Antipatharian little, flattened, reniform bodies, 
of a rose colour. On opening one of these bodies a colony 
of living animalcules escaped, which were seen to be embry- 
onic Crustacea, The body from which they escaped appeared 
to be a nest, but when placed beneath the microscope it was 
found to be a living organism. It has the appearance of a 
minute lobster, with six pairs of claws, and a large alimentary 
canal of a brown colour. Dr. Duthiers proposes to call this 
little Crustacean Laura GerarduB. The most remarkable 
part about the animal is its mode of parasitism; it is at- 
tached to the polyp by a number of little tubular " roots," 
which spring from the carapace, and plunge into the tissues 
of the Gerardia. The liver is very largely developed indeed ; 
the circulatory and respiratory organs are at a minimum. 
The generative organs are very remarkably disposed, since 
the parasite is hermaphrodite. M. Duthiers promises other 
memoirs as the result of his investigations when on his voy- 



In the ' Comptes Rendus' for the 30th November the same 
author publishes a paper " On the Multiplicity and Termina- 
tion of the Nerves in the Mollusca." He takes Thetys lepo- 
rina as his type, and proceeds in the present memoir to deal 
with the distribution and termination of the buccal nerves 
in a most detailed and careful manner. 

The same number contains some interesting researches by 
M. P. Bert " On Animal Grafting.*' The microscope may 
well be applied to investigate the phenomena of growth which 
are here manifested. 

Annales des Sciences Natnrelles. — The June number of this 
journal contains two valuable microscopical papers, one by 
M. Lacaze-Duthiers, " On tJie Spicules of Gorgonia " as 
specific characters, and the other by M. Alexander Agassiz, 
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" On the Embryolofiy of the Echbmdermata" in wbich he gives 
the results of some very careful obacrvatioiiB, leading him to 
difier, to a certain extent, from the views of Johannes 
Multer and others. The July number contains " A second 
Memoir on the Antipntharia/ts," by that most cliLigent and 
Eiccoraplished naturalist, M. Lacaze-Duthiere ; whilst the 
August number is devoted to a very valuable and extensive 
memoir " On the Family of the Tridacnida" by M. Leon Vail- 
lant, in which many microscopical matters concerning the 
anatomy of these molluscs are entered into. 

ENGLAND. —Aiuiali and Margazine of Watoral History— 
In the October number of this jounia] is a valuable paper by 
ProfcssorH.Jaraes Clark, read before theAmerican Academyof 
Science and Arts, with the title " Proofs of the Animal Nature of 
the Cilio-fiaijtfllate Infitsoria, based upon Investigations of the 
Structure aiid Physiology of one of the Peridinia [Feridinium 
cypripedum, n. sp.).'* The author corameuees by speakiiig of 
Darwinism as a resuscitation of previousiy advanced doctrineSj 
wherein we must be allowed to remark that he appears to 
misunderstand the work which Mr. Darwin has done. The 
species of Peridinium which Professor Clark has studied differs 
from those described by Professor Allman, in the third volume 
of this Journal (1856), and for it he proposes the name cypripe- 
dmit. It hag an oblique, pyriform outlincj more than one 
third longer than its greatest breadth, and hollowed on one 
side by a broad longitudinal depression, extending from the 
narrower end to a short distance beyond the broadest part of 
the body. Not far from the narrower end the so-called 
flagellum is attached, in the middle line of the broad depres- 
sion, and is ao long aa to project beyond the end near to 
which it is situated. As the uarrowcr end is always the pos- 
terior, and the broader end the anterior, in theact of swim- 
ming, and the relations of the other parts of the body, such 
as the position of the mouthy and particularly of the oesopha- 
gus, correspond to these, the one which precedes should be 
called the anterior, and the other the posterior, end of the body. 
Two shallow furrows encircle the body; the whole of it pos- 
terior to the narrower of these furrows is clothed with vibra- 
tile cilia, but the anterior end is devoid of them, and appears 
to be covered by a low cap, iu the form of the segment of a 
sphere. Close to the posterior end is the large, clear, con- 
tractile vesicle, which has hitherto escaped notice, owing, it 
is believed, to the incessant and rapid movements which the 
animal performs. 

Professor Clark manages to confine his Peridinia by strewing 
the glass slip on which the water containing the specimens 
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to be placed with iil)undaucc of indigo. In tUia way little 

goons are formed, iii which the Iiifusoriu become impriftODcd, 
nd are csiamined without the use of a gla&6 cover. Tlie 
stole of the vesicle takes place once in forltf tecottdt ; bo- 
een diastole fLod systole the vesicle is more or Icmv irregu- 
lar .in outline, but graducdly approximatea to u aphericzil rnnii, 
and the eoutraction is sudden and rapid. If the water in 
which the Bpecimeu is placed be not renew t-d the systole 
occurs five or six times in a minute, owing to the utihcidttsy 

1 condition. Tincture of opium stops the action of the ct^ti-> 
tractile vesicle at once ; the effect 18 to swrll it to an cnor- 
joious size, and then^ breaking through the posterior md of 
lie auimal, it expands to a dimension often exceeding thut 
of the whole body before it bursts. Tlie mouth, acsopiiaj!;us, 
and digestive vacuoles, arc carefully desicribcd. It appears 
^that the ilagellum has nothing to do with the mouth, nhioh 
8 entirely dependent on the small cilia surrounding it fur 
the introduction of food. The vacuoles are sometimes very 
iai'ge, but the particles of food taken in are excessively 
xninute. No anus was detected^ aa, indeed, was not expected. 
The fiagdlum is composed of several filaments, which fre- 
quently divide into two groups or are spread out at times as 
brusli. Its function appears to be that of a powerful rud- 
er and axis of gyration. The so-called euii'asii is evidently 
a part of the whole investing tunic^ but differs from the rest 
~u its punctuation. The nucler/s in December had a U -shaped 
Iforra, and was of large size. Frequently it was observed to 
be invested by a delicate envelope, and close to its doi-sal re- 
gion a vesicular corpuscle, apparently the nucleolus or testi- 
cule, was observed overlying it. Reproduction from the egg 
was not observed, but transverse division^, as observed by 
Allmau, occurred in many instances. 

" On. the Microscopic Structure of the Sheil of RhyncomHa 
Gcinitziana" is the title of a paper, by Dr. Carpenter, in the 
November number. It may be remembered that a somewhat 
uneqtial discussion has been going on between Dr. Carpcntyr 
and Professor King, of Gal way, as to whether, as Dr. Carpenter 
ably maintains^ the shell iu question and the RhyncouellidiS 
generally are imperforate in their hietological structure, or 
whetheFjas Professor King asserts, the Rliyncopora Geinitziatm 
has a perforated structure similar to that of the Terebratu- 
lidaj. Dr. Carpenter has re-examined his preparations made 
from specimens supplied by Mr, Davidson, and clearly points 
out the origin of Professor King's mistake. The iuteriial sur- 
face of the debated shell h pitted. When the outer siidace 
is abraded these pits appear as complete perforations ; and a 
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careful examination of vertical and horizontal sections^ mad 

with a binocular microscope and a raagnifyingr power of 120 
dtatuctcrSj shows this to be the case. Professor King used only 
a Stanho]>c lens and unprepared speciraeoB. Dr. Carpenter 
very fairly urges, upon similar groundsj the improbability of 
Professor Kiuj^'« assertions with regard to another histological 
mutter, viz., the foraminiferous nature oi Eoznon Canadense, 
wlucij the Gali^fay ' savtrnf pronounces to be a product of che- 
n:ieal and physical agencies. 

llttphides. — Professor Gulliver ia still adding to his proofe 
of the importance of microscopical structure in tlie diagnosis 
of allied orders of plants. In the November number of the 
* Annala ' he compares Vitaceie with Araliaccffi, and gives the 
results of his examinations of HjEmodoraecte. 

He has now examined specieSj including Pterisanthes, 
each of the genera included by Lindley under Vitacea;. They all 
prove to be characterised by an abundance of true raphidea, ex- 
cepting Bersama and Natalia {Rkaffitnus) fin which two genera 
raphides are replaced by crystal prisma. SpliEeraphides also 
occur plentifully with the raphides in the typical VitaceEc. lu 
Aralia sphairaphides only appear, and this often in a sphsera- 
phid-tissue, which forma a beautiful microscopic object in 
the A. spiuQsa. He recommends the leaves of this plant and 
of Vilis iipicifolia for comparison. As to Professor Liudley'a 
observation that, "if Aralia had an adherent calyx, erect ovules^ 
with stamens opposite the petals, it would be a Vitis/' Mr. 
Gulliver now shows that the addition also of raphides to an 
Aralia would be required to make it a Viiis. 

The departure of Rhaganus from the true structure of a 
Vitis ia a curious fact in favour of the va!ue of the raphidiau 
character, for Rhaganus has lately been separated on other 
grounds, by Benthara and Hooker, from Yitacese. 

Of Heemodoraceje Mr. Gulliver has esamined fragroents of 
species of Lindley's three subsections, and finds raphidea 
abundant in Haemodorese and Conostyleee, but wanting in 
VellozieEG ; an interesting observation when we recollect that 
Don proposed to make an order of the Vellozias, but which 
Lindley well declared would be premature till their structure 
and that of the bloodroots had been thoroughly investigated. 

In the December number of the 'Annals' Mr, H. J. Carter 
has some remarks on Professor Clarke's paper " On Pertdi~ 
ninm" He considers that Professor Clark is mistaken in 
supposing his animalcule to be a Peridimum. It is, he states, 
Urocentrum Turbo, of Ehrenberg. , He further observes that 
Professor Clark "haa confounded two kinds of Infusoria, 
whicli, although extremely alike, belong, one to the animal^ 
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and the other to the vegetable, side of the imaginary (?) line 
which divides the two great kingdoms of organized beings." 
In fact, the deductions as to the animal nature of the Peri- 
dinens which Professor Clark seeks to draw from his re- 
searches do not apply to these beings, since the Infusorian 
he examined was not a Peridinium, but a Urocentrum. This 
does not, however, detract from the value of Professor Clark's 
observations. 

HisceUaneons. — ^An ingenious device for a growing slide is 
given in ' Silliman's American Journal of Science' for Sep- 
tember, 1865, by H. L. Smith, of Kenyon College, U. S. 
The " slide" consists of a rectangular glass cell 3x2 inches, 
and about jVth inch deep. A small hole is drilled in the 
cover, which is closely fitted and cemented to the cell, ex- 
cepting at one comer, which is cut away so as to allow the 
introduction of water into the cell by a pipette. The living 
object which it is desired to keep supplied by fresh water is 
placed near the small hole drilled in the cover, and it and 
the hole are both covered by a piece of thin glass. As the 
water in which the object is placed dries, more is absorbed 
by capillary attraction from the cell through the small hole. 
The cell wiU need replenishing (through the larger hole left 
by the cutting away of the comer of its cover) but once in 
three days. This simple little appliance seems to be a very 
valuable addition to microscopic^J apparatus. 



NOTES AND COERESPONDENCE. 



Count Francisco CaBtraoane'i New Hetiiod «f Uluminatiou.— 
Will you alluw me to offer a few remarks on the letter refer- 
ring to a new mode of illumination by Count F. Ca^tracane, 
which appears in the last number of the ' Quart. Jonrn, Mic 
Sci./ especially with reference to the diatoms on which it is 
desirable to test the powers of the new method of illumina- 
tion. It is perfectly true that a few years ago Pteurosigma 
angulatttm was recommended as a valuable test object for 
^ood objectives; but it^ like the scales of Podura. is now 
Itcarcely recognised as a test for the best 4-inch and higher 
objective* of large angular aperture. You very properly 
observe in your foot-note P. anyulatma is now recogtiiJied aa 
very easy of resolution. I beg to suggest to Count P. Castra- 
cane the desirableness of his trying experiments with all or 
any of the following diatomSj the striae on which are much 
more faiut and close than are those of P. angulatum^ and the 
proper resolution of which is a severe test, not to -^ths and 
-i tbs only, but to objectives of even higher power. 

If the monochromatic mode of illumination suggested b; 
Count F, Castracane enables him to resolve with modera 
distinctness the markings on P/eMrosiy?«a arcmtum, Donkini 
carinatttm, D. rectum, D. minutum, its adoption would be o 
great service to all microscopists who are interested in th 
study of Diatomaceje. 

I have endeavouredj but unsucces&fullyj to resolve the' 
markings of the diatoms just enumerated, and have used an, 
excellent ^th with Nos. I and 3 eye-pieces and draw-tube. 
Pieurosigma angulatum, Foxonidea insignia, Pleurosigma lan- 
eeoiatum^ and other finely marked diatoms, are easily resolved 
by the appliances I Iiave at command j but the other forma 
named baffle all my endeavours to resolve them. 

I shall be most happy to supply Count F, Castracane with 
specimens of all the Diatomacese I have named, g^athered from 
the Northumberland coast, either mounted ready for inspec- 
tion or prepared in readinese for being monuted. No addresa 
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is given in coniiectioti with the count's letter; I therefore 
heg you will grant mc this mode of addressing him. — 
P. BarKjIs, Newcaetle-on-Tyne. 



[We have received a comraunieation from Mr. Barkns, ia 
which he says that since forwarding hia note relative to Count 
F. Castracane's new luetbod of illutniriatioti he has surceeded 
in resolving the striaB in Donkmia rectum, D. airiimttim, and 
D. mifiuhan, with the appliances named hi his paper, but that 
the lines are exceedingly faint and difficult to detects* — 
CouNi- F. CastracanEj " Rome." — Ed. Q, J. AL $.] 



^vej 



On Cleaning Glass Tubes — I have just been reading the 
comraunieation of Mr, Wenham in the October number of 
your Journalj and certainly felt great eurprise in learning the 
marvellous effects of passing a metal wire through a glass 
tube, the more so as I have for years been in the constant 
daily habit of cleaning ray tubes precisely in the manner 
described without in a single instance observing the result 
mentioned. I use glass tubes with an internal diameter of 
aay ith and -^ih. of an inch. These are used to draw frora the 
test-tubes the supernatant water in cleaning diatorosj, and are 
aftei'wards most carefully cleaned by being first washed out 
and then having a pellet of cotton-wool forced through the 
bore by means of a metallic kuitting-needle. This practice I 
have followed constantly for upwards of ten years, and have 
never experienced the bursting and ci*acking recorded by Mr. 
Wenham. I need scarcely say that the wire came in contact 
with the tube as frequently as not. Possibly the phenomenon 
mentioned in Mr. Wcnham's paper may be only produced in 
tubes of larger diameter and stouter glass. It is nevertheless 
very strange I should never have witnesaed it in the small 

ea, — Geo. NobmaMj Hull. 



Comna'a Binocalar Dissecting Microscope. — ^This is a cheap, 
handy, and convenient instrument. We would particularly 
allude to the great advantage of binocular vision for low 
powers in dissecting ; and to the superiority of this little in- 
strumeut over others at present employed^ on account of its 
portability and great efficiency when in use. The case, when 
closed, measures 6 in. by 3| in. The top and front let down 
by hingesj and on them can be fitted the instruments requi- 
site for dissecting, as shown in the diagram. The aides 
draw out 5 in., and serve the purpose of rests for the hands. 
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BO that light can be transniitted {row the mirror. Altoge- 
tlier it 19 the beat and most useful iastrutnBnt we have see 



2^ 



It is made by Mr. Cbarles ColHns, 77j Great Titchfielt 
Street, Oiiforcl Street, from the plan of Dr. Lawson, Pro- 
fessor of Histology at St, Mary^s Hospital. — -Lancet, 



Note on BinociilaT Vision. — I have made what I coDsider a 
very important observation, and one which^ so far as my 
reading is concerned (which is rather extensive on subject§ o|^J 
this kind), is new, I scarcely dare call it a discovery. ^H 

In order to explaio myself, I will relate a few observations 
which I made about thirteen years ago, when stereoscopic 
science was in its infancy, I must premise that for many 
years past it has been an uncontrollable habit of mine to 
converge the optic axes of my eyes upon any two objects of 
whatever kind, similar or dissimilar. The folio wiag ex peri- 
ments, made, as I said, thirteen years ago, astonished me 
amazingly. ^J 

I laid myself on my back^ with ray head directly under J^^ 
cane -bottomed chair, looking towards the ceiling of the room. ^^ 
I combined the two contignons openings, when a beautiful 
example of solidity and lustre was produced ; but when 1 
combined one opening with the second from it, thus, 
"/T^^ the bottom of the chair instantly separated into 
V V two distinct planes, the one the natural distance, 
which I could touch with my finger, and the ot]ier removed 
to a considerable distance. But the strangeness of the thing 
consists in thisj, tliat the holes of the more distant ones were 
apparently double the size of the nearer oneSj and the whole 
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plane expanded likewise to double the aixe. The effect wa* itili 
more striking when I superposed each third. ^--— " -^ 
In the latter case the size of the holes was V V V 
colossal. When I say I have performed 1000 experiiacTits 
in this directioiij 1 do not ia the least degree exaggerate. 

Tending to the same point were experiments made in 
taking etcreoseopic pictures with one camera (single). If 1 
take two laudscapes without moving: the camera, i. <•. at the 
same angle, and combine them in the stereoscope; all objects 
near at hand and afar off are projected upon the same plane, 
80 that a person standing, say fifty yards from the camera, 
and eay fil'ty yards nearer than a house, he scema in absolute 
contact with the houaej and therefore, of course, immensely 
large. The same experiment succeeds, though not bo strik' 
ingly, by taking two cartes de visitc from the same negative, 
and superposing them in the stereoscope. 

On the contrary, if two pictures be taken of the same view 
and of not very distant objects, at a large angle, say ten or 
twenty yards, the combined picture, instead of being a true 
representation of nature, is nothing more than a email model, 
and the nearest objects almost seem to touch the nose. The 
conclusion, therefore, to be drawn from these experiments is 
this — the larger the angle ike nearer the objects, and the smaller; 
&ndj conversely, the smaller the angle the more distant the 
objects, and the larger they are. This I have proved in in- 
numerable instances, and in no simpler way than the follow- 
ing :— Frequently, when I am reading the services of the 
Church, my eyes almost touch the words, then the words are 
extremely minute; but instead of being apparently on the 
surface of the paper, they are auspended in the air, about 
midway between the surface and my eyes, and surrounded 

kwitb intense lustre. If, without converging the optic axee^ 
I shut one eye and look at the letters with the other near, 
they are, of courspj magnified in proportion to nearness. 
Besides, if I take a pair of stereoscopic pictures, and make a 
very sudden effort at superposing them, instead of getting 
the usual effect, the combined picture ia suspended midway 
in the air, and, as I said before, almost buried in lustre. 
And now to the microscope (the binocular). When the 
rays from the object emerge from the left-hand tube (en- 
closed) they do so at a great angle, and therefore, according 
to what I have shown, the picture is formed near the eye, 
and comparatively small, notwithstanding the magnifying 
power of the glasa. If the left-hand eye-piece be brought to 
a state of nearer parallelism with the right-hand or vertical 
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ture will be thrown further from the eye, and be yery largely 
increased in size. The picture no longer BeetQS to touch the 
end of the tubSj but is formed fax away from it. The effect, 
altogether is to me astonishing. 

I proceed in this way : — I use the second pair of eye-piece 

witll the 1-inch objective, I draw them as far out of the^ 

ibe as they wiU bear, toehold, and, as they fit rather loosely, 

grasp the two eye-pieces with my left hand, and bring them 
as parallel as I can, when the picture will instantly start off 
to a great distance and become magnified ; aud if the left- 
hand eye-piece is moved backwards and forwards, *. e. from 
left to right, &c., the image will alternately approach and 
diminish, and recede and enlarge, in a strange way. 

This ia a subject which requires both physiological and 
mathematical investigation. For the absolute truth of the. 
principle I can vouch. — Eev. J. Maynaed, Cape of Gc 
Hope. 



At a soiree given by the Professors of University College 
oil the 14th instant we had an opportunity of seeing the ap- 
plication of a new mode of illumination of opaque objects, 
when viewed by high powers, in an instrument exhibited by 
Messrs. Smith and Beck, and in one shown by Messrs* Powell 
aud Lealand. The illumination was, wc believe^ efTected in 
the same way in either case, although in Messrs. Smith and 
Beck'a instrument the object-glasa was 4th, and in Messrs. 
Powell and Lealand^a f^th. The effect was marvellously 
beautiful, and the definition of the object (the scales of some 
Coleopteron) remarkably good and distinct. The way ii 
which this successful result was brought about is remark ablj 
simple, consisting simply of a piece of thin plate glass intro. 
duced into the lower part of the tube, immediately above thi 
object-glass, and placed in an oblique position, so that rayu] 
of light impinging upon its under surface, and received] 
through a small lateral opening, and thrown down through | 
the object- glass J and of course concentrated in the focus of^ 
the latter upon the object, whilst the transmission of the 
magnified image is not appreciably interfered with by their 
passage through the thin glass reflecting diaphragm. In the 
American contrivance for the same purpose the light is 
thrown down in the same way by a metallic reflector, which 
covers about one half of the object-glaas, and thus, of course, 
destroys at least haK of the illumination. The contrivance 
above described, we believe, was hit upon about the same time 
by the two celebrated firms we have named. 
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MiOBOSCOFIOAI. SOCIBTT. 

OoTOBEB nth, 1865. 
Jahes Glaishsk, Esq., President, in the Chair. 

Mb. Bopbb read a communication received by him from the 
Eoyal Society of Tasmania, and added that copies of the " Trans- 
actions " of that Society had been transmitted and would be placed 
in the library. 

The Secretary stated that there were no papers to be read. He 
also announced the resignation of the late Curator of the Society, 
and the appointment of Mr. Evans to that office. The members 
were requested to return to the Secretary all books, &c., belong- 
ing to the Society, in order that a proper account might be taken 
of the Society's property. "With reference to papers to be read 
at future meetings the [President suggested that he should be in- 
formed beforehand of their subjects, so that notice might be given 
in the 'Athenaeum,' and otherwise, thus giving gentlemen qualified 
to discuss them the opportunity of coming to the meeting pro- 
perly prepared. 

^ Mr. IxcE called the attention of the Society to some diseased 
-wheat from Drozford, Hants. It was grown on a field of three 
acres and three quarters, and the crop was so seriously damaged 
that the whole sold for onily £6. He hoped by thus bringing the 
matter before the Society to elicit some information as to the 
nature of the disease in question. 

Mr. SljlCE said — If I had known that there were no papers to 
be laid before the Society this evening, I would have brought and 
shown to the Society the new form of spectroscope I received, a 
few days ago, from Mr. Browning. I expressed at the last meet- 
ing a belief that the best spectroscope would be a direct vision 
one. I thought that looking round a comer was an inconvenient 
thing for microscopists to do, and if a spectroscope could be 
arranged to pull in and out with facility, and capable of being 
adjusted with nicety, it would be highly appreciated. Now Mr. 
Browning has been experimenting with Mr. Sorby for some time 
on a spectroscope which is being brought out, and I believe he 
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ceIIb it the " Sorb j- Browning Bpectroecope.** It ib a few inctes 
long, contains an eye-pieee, and between the two lenses of the 
eje-piece there is an apparatus for adjusting the slit, Tou can 
aojust the slit in the usual way by a side screw, so &s to get any 
amount of opening you like. Tou can further adjust a Terticat 
shutter up or down the slit, so as to reduce the limits of the 
apectrura in that direction. Timt you can form a little cage in 
which email objects can be optically placed, and isolated from all 
surrounding objects. The pristn tits nn the top of the eye-piece, 
which carries the slit and other apparatus, and indeed very much 
in tlie same way in which you can put the aualyeing prism of a 
polariscope on the top of an ordinary eye-piece. By removing 
the prism or opening the slit you look through the two lenses 
of the apparatus which constitutes an eye-piece, through your 
object'glaaa, and see tlie object that you have in the field. Tou caa 
then bring any portion you wish into the centre of the field, aud 
adjuBfc the dimensions of the field, if necessary, in two directions, 
and obtain your spectrym either by transmitted light, viewing the 
object as a transparent one, or by reflected light, viewing it as an 
opaque one. There is also a provision for eending a second beam 
light through the prism, it enters on one side, strikes against a 
littl« right-angled prism, and passes through the slit to tlie ohief 
prism ; thus yon can easily get two spectra for comparisoH, at 
the same time, in the field. The general arrangement of the 
apparatus carries out the ideas that were expressed in this place, 
by Mr. Wcnham and other gentlemen who have discussed this 
subject. Historically speaking, I believe the matter stands thus : 
To Mr. Sorby belongs the merit of introducing this kind of inves- 
tigation, and he applied it at first exclusively to small quantities 
of fluids contained in cells, Mr, Huggins then sent in a paper 
which was read a meeting or two b^Lck, and Mr. Wenham made 
some special remarks on it. That paper and Mr. Wenham's 
observations called our attention to the importance of obtaining 
the spectra of opaque objects, and to the very curious fact that 
some mineral aud other objects yielded mouo-ehromatic light, 
while others were deficient of the rays they might be e.\^pected to 
possess. I saw, and others who are here also saw, a card with 
a small drop of dried blood upon it, and I was told that Mr. 
Sorhy had obtained an escellent spectrum from that object. Kow, 
in this instrument of Mr. Browning's these things can be accom- 
pbslied with very great ease ; you take an infinitesimal quantity of 
blood, and you may either view it as an opaque object when dry, 
or aa a transparent one, and you can immediately detect its 
characteristic spectrum. Eemembering the hint of Mr. "Wenham, 
I took a small quantity of fresh blood, aud viewed it under Messrs. 
Smith aud Beck's esceUeut s^ffth. I isolated a single globule, 
closing the sltt horiaontally and vertically, so that there was no 
other globule in the field. I immediately got, aa Mr. Wenham^ 
said we should get, a beautifully characteristic apectrum with the 
two distinct dark bands indicating blood. This form of spectro- 
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scope can be placed under the stage when it is required^ but it is 
my present opinion that this wHl not be a very frequent mode of 
nsing the instriitnent. It appears to me that the plan of putting 
it on as an eye-piece would in tho ranjority of caacs be most con- 
venient. When you have an ordiDary-aized drop that would fall 
fj*om a bottle of any such fluid as aniline-dye, you do not want an 
object-glass at aU, as yon get its spectrum flearly without. If you 
operate upon a good-sized drop you can do it very well with a 
three inch or two inch power ; if you take a very email drop such 
a power as a three inch would be coaveuient, and with a smaller 
quantity you may work with as high a power as Messrs, Smith 
and Beck's -j'^th, or even with Poweira ^jjtb, I found a very con- 
venient mode of operation to be, to put a glass stage upon the 
microscope with a rim all round so aa eflFectively to prevent corro- 
sive fluids from running over, and, if I had one made on purpose, 
I should make the bottom rim stick up a little at an acute angle. 
If you take a little piece of glass tube and draw it out to tlie size of a 
needle and turn it round the corner, like the crook of an umbrellft, 
you can hook up a small quantity of fluid and transfer to the glaaa 
stage fl drop ao small as to have iio chance of falling down, and 
I which will yet last several miuutea without disappeariag from 
}' evaporation. I find that in this way a series of minute esperi- 
meats could bo carried on with great facility. The nnioD. of 
spectroBCope with microscope opens a most interesti^ng range of 
inquiry, and not the least interesting result, in one point of view, 
will be the getting a better notion of what the colours of certain 
objects really are. It is well kuowu that we can take two solu* 
tions which are very nearly alike to the ordinary eye and are 
perhaps uudistinguishable by it, and yet the spectroscope dia- 
criminatea them at once. I apprehend that when we view an 
objecfc— a transparent or an opaque one, as the case may be — the 
Bpectroscope shows us precisely what our eyes w*ould show us if 
they were more exact ; and it ie interesting to know exactly what 
raya are deficient in particular colours, and also to see how the 
[application of small quantities of different reagents can effect 
Buch molecular or chemical changes an to change the spectrum. 

^Ir, Slack did not know, when making those observations, that 
^ IBome of the new spectroscopes were in the room. 

The FEE8I0EKT auuouuccd that several microscopes to which 
the Sorby-Browning principle was applied were in tho room for 
the inspection of the members. 

Mr. LoBB gave an account of a vacation visit to Oakshott, near 
Leatherhead, in Surrey, and to Kostou, near Bromley, in Kent. 
hAt Oakahott he had found in a spring on the heath groat abun- 
dance of Clostcria, with scarcely any admixture of other genera. 
[The gathering was exceedingly pure. At Keston he had obtained 
tl)eBmidiacem of almost every genera and species flgored in Haifa : 
l-among them he had diacovered what he thought was a new species 
teither of Coamarium or Stauraetrum ; there was, however, a diffi- 
culty in deciding w hich . The frond baa conic spines round the 
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, each segment being full of granaiar endochpome, surrounded 
Srith thicklj-aet hyaline rayB extending to some distance beyond 
the eegmentBj Bimilar to taoae of Actinophrt/s Sol, but far more 
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closely set together ; between the aegmenta the mya extend in 
Btraight line, the &ond having something of this appearance.' 
Should it be a new species, Mr. Lobb thought it might not be in- 
aptly named Qosmarium radiatum. 




NOTEMBEB %th, 1865. 
Jajueb Glmbilea^ Esq., F.B.8,, in the Chair. 

Jabez Hogg, Esq., E.L.S., read a paper entitled "Furtliep 
observations on vegetable parasites,, particularly those infesting 
the human skin." (' Trans./ p. 10.) 

Df. HoHT Baid: Mr. President, — As Mr, Hogg has very 
kindly mentioned va-j name in connection witli his paper, I take 
the liberty to rise for the purpose of making a few remarks upon 
it. The subject of skin diaeaaea is not attractive to those who 
are not engaged in medical practice. It is one of those depart- 
ments of nature which illustrates (and in a very important 
manner) certain laws of nature. I think in the paper read to- 
[ jaight there is involved a very important question, viz. : the 
jneation relating to that law of nature by which Providence pre- 
pares a remedy for all physical evils. Wherever there is a decay 
nature immediately prepares some animal or vegetable etructure 
to remove the decayed matter. That we are familiar with from 
the carrion crow to the mites in cheese. We know that decay or 
even death cannot be, but there muat be some animal or vegetable 
designed by Providence to carry away the dead or decayed 
matter, Kow, from my experience in skin diseases 1 may say 
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that they all tend to produce decayed matter on the surface of 
the body, and this matter is sometimes situated too deeply to be 
cleared away by ablution. Here Providence has prepared the 
parasite to eat it away or to be sown into, and, so to speak, 
nourish it away. Where the parasite is vegetable there is a soil 
produced; in that soil the parasite thrives, and it carries away 
the soil until at length, in many oaHcs — the common ringwonn for 
instance — though nothing is done to remove it, the whole soil is 
after a few years absorbed by the parasite, and the diseane is 
cured by the parasite — cured by its own' agency irrespective of 
the physician. Now, there is a tendency in all diseases to be 
cured by nature. There never was a fever or any other disoasj 
in which there was not to be found (if you would search for it) 
an effort of nature to remove that disease. We are apt some- 
times to be blind to this ; but, if we have anything to do as 
medical men, it is to find out what nature is doing to assist 
nature when she seems feeble, and to check her when she Hcems 
to be doing too much — for, strange to say, nature often docH too 
much. Sometimes to relieve inflammation she produces gangrene ; 
gangrene would destroy life, and therefore we must cut off the 
gangrene. Sometimes parasites do too much, and, as Ur. Tilbury 
Fox has rightly remarked, they produce disease ; but they do not 
originate disease, for disease always originates them. I deny 
that the so-called new class of diseases called parasitic diseases 
are a class at all, and I demur to the term altogether. If the 
term means that diseases are produced by parasites I deny it 
in toto. The disease forms the anides, a soil or food for the 
parasite, and the parasite comes to feed upon it ; the disease is 
there before, or the parasite could not be there. But then, if 
what is meant by "parasitic diseases" is that they are not 
diseases produced by parasites ; that they are diseases attended 
by parasites, incidentdly or accidentally, then I maintain that 
there is no distinction, for every disease is accompanied by 
parasites. There never was a disease of animal or vegetable 
matter that was not attended by parasites, or for which some 
parasite has not been prepared to carry away the results of the 
disease, and it is only because we shut our eyes to one half of 
nature while we are dreaming of the other half that we do not 
see these things plainly. It is a law of nature that Providence 
sends no evil in the shape of a disease for which it does not send 
the remedy ; and, therefore, I am sorry to have observed that 
many clever men both here and abroad have taken upon them- 
selves to say that there is a distinct class of skin diseases pro- 
duced by parasites. They might as well say that there was a 
distinct class of eye diseases, of brain diseases, or nose, or any 
other diseases. These diseases, in common with all others, are 
attended with parasites, as may be frequently discovered by the 
microscope, which is nothing but a peep into nature. He con- 
cluded by stating that if any of the members were desirous of 
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examining the parasitical products of skin diseases, he should be 
happy to afford them two or three hundred cases a week. 

Mr. Slack said — In some prolonged examinations of the 
vinegar plant made under various circumstances, I have found 
nearly all the forms of cells which Mr. Hogg has described as re- 
sulting from the 8j>ores or cells generated by certain peculiar 
forms of disease. I paid some attention to the development of 
these fungi, and I was exceedingly pleased to find so distinguished 
an authority making havoc among the numerous species of these 
minute bodies. 1 thihk it would not be without interest if the 
members would get so easily obtainable a thing as a vinegar 
plant, and, by growing it under different conditions, find these 
different cells all associated with a great quantity of bactrium 
cells as they appeared in one of Mr. Hogg's experiments. I think 
that experiment confirms the opinion I have expressed, that when 
a large quantity of bactrium cells are aasociated with yeast cells, 
the acetous fermentation appears to set in. 

Dr. Vahlet explained the curative effect of carbonic acid gas 
in certain diseases, and detailed the method of application as p\ir- 
Bued by himself and his late uncle. 

The Peesidext, after some remarks on the importance of the 
microscope in pursuing medical inquiries, proposed a vote of 
thanks to Mr. Hogg and Dr. Hunt, which was carried with ap- 
plause ; and announced that the former had promised to present 
to the Society a number of specimens illustrative of his paper. 

The Pbesident announced the receipt of a paper from Dr. 
Greville, on " New and Rare Diatoms." (* Trans.,' p. 1.) 



Dublin Miceoscopical Clttb. 

May ISth, 1865. 

Mr. Archer exhibited, from a gathering made near Euniskerry, 
a number of globular, densely spined bodies, with green contents, 
the spines very numerous, very slender throughout, and acute. 
These bodies were generally to be found distributed in pairs over 
the field, and they might easily at first sight be taken for so 
many zygospores of some Desmidian ; but, much as such a struc- 
ture resembled a possible zygospore, these bodies were not like 
that of any known Desmidian, nor was there any evidence in the 
gathering that they might actually be zygospores of any form 
not yet known in the conjugated state. Hence, but for an obser- 
vation made by Mr. Archer on a previous occasion, the source of 
the curious bodies now exhibited would have been not a little 
puzzling. 

In a gathering made (not, however, from the same locality) 
during last year, Mr. Archer had taken a quantity of the rather 



common Deanaidian, JPenium digUuv, and a number of these 
phowed, gome individunla one, the mnjnrity two, and a few three, 
quite identieal stellate bodies in the interior of each cell. These 
were evidently formed at the expense of the cell-conteuta of ibe 
individual Penium in which they occurred. Some of these ahovvod 
the cell-contenta par tin Uy absorbed, and the remainder dead and 
brown ; wliilat otbers did not exhibit ii trace of the original cun- 
tentBf but contained the (generally) two atellate bodieB, green and 
■vigorous, one in each half of the old cell- wall of the Penium 
which BtiU enveloped them. But afterwards theso bodies might 
be found without the encompassing old membrane of the Penium, 
&nd usually distributed in pairs over the field. 

Now, ftlthough in the pt^aent instance Mr. Archer waa unable to 
trace back these epinous bodies to a Penium, their identity in 
appearance in every way, and the faet of their having been found 
distributed in paii-a (na if left behind, as Mr, Archef had eeen on 
tbe previous occasion, by the decayed or disaolved outer wall of 
the Penium), seemed to point out that, be their nature what it 
might, theee bodies were in both instances one and the same 
tbingj and that iu the present instance, like the former, the 
spinous bodies exhibited owed their origin to Petnum digihts. 

These bodies were, in fact, the "aateridia" of the Penium, to 
adopt Thwaitea' term as applied to the stellate bodies occurnng 
within the cells of other Coujugatte, and, like such similar bodies, 
must probably be regarded as parasitic growths. These, indeed, 
were altogether unlike the smooth, rounded, or irregularly shaped, 
opaque, brownish spore-like bodies, often seen in various Desmi- 
diacese, whose nature continues equally problematical. In the 
present instance, in regard to these bodies, though with green 
cell-contents, like other asteridia, the fact of the cell-contents 
of the original Penium becoming mostly all absorbed — if not 
quite all absorbed, the residue becoming quite effete and brown — 
aeema to apeaJs for their parasitic nature- 

But besides the epinoiis bodies, Mr. Archer hkewise drew at- 
tention to a number of slightly smaller, globular, green and smooth 
cells lying oyer the iield. iu some of wliich a directly trimsverae 
well-marked light line could be seen, indicating a commencing self- 
division. A few of these bodies might be seen loosely invested 
by a colourless coat, externally covered by slender apinca ; these 
loose eiteroal coats stood oft' from the inner spherical, smoothly 
bounded bodiea, the whole somewhat like the doubly bounded 
Bpores of Vbloo-t glohator before these assume tbe golden hue — 
that ie, of course, excepting the fiict that iu the latter the outer 
coat, as is well known, is then destitute of spines. These loose 
outer coats permit the eaeape of tho definitely hounded inner 
smooth cell by the rupture of the former by a large rent. After 
escape this body, in some measure, called to mind, as before men- 
tioned, the still green inner spore of Volvox, or a very small 
specimen of -Eremosp A «ra viridts (De Bary), but any one acquainted 
with these forms would at once recognise that it was neither the 
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one nor the other that he^had before him. It is possible that 
some of these smooth green bodies may have originated from the 
Penium, and never had a spinous coat developed. In a small 
form of Mesocarpus (which, not being conjugated, could not be 
identified) Mr. Archer had lately seen a number of minute stellate 
bodies (" asteridia ") similar to those not infrequently seen in 
Spirogyra, but with fewer and longer spines. But what makes 
that cu-cumstauce more especially worth noticing is that he had 
observed the slipping out of the smooth inner cell from the spinous 
outer coat by a rent, and this taking place still within the joint 
of the Mesocarpus ; he had not, however, noticed any evidence of 
any further growth or of a self-division. Be, then, the nature of 
these curious bodies in the Penium, in the Mesocarpus, or the 
more common similar growths in Spirogyra, what it may, it is at 
least highly probable that they are all analogous structures, and, 
in our present want of knowledge as to their true nature, they 
must remain " asteridia." 

Mr. Archer likewise exhibited a Cylindrocystis (Menegh.) as 
yet undescribed, and for the purpose of comparison and contrast 
placed side by side therewith, under other microscopes, specimens 
of Cylindrocystis BrSbissonii (Menegh.) and of Oylindrocystis 
crassa (De Bary), when the absolute distiDctness of all three spe- 
cies was readily apparent ; and not only was their distinctness 
striking when viewed microscopically ,but the difference in their ap- 
pearance in the mass to the unassisted eye was abundantly evident. 
The present plant Mr. Archer had as yet seen only in one locality, 
near Lough Bray, and there in several pools he had noticed it for 
three years past, but he regretted that, although he had annually 
taken specimens, he had not as yet been fortunate in finding 
this species conjugated. This plant formed a red stratum at the 
peaty bottom of the shallow pools, of some two or three inches in 
depth. It was greatly narrower and greatly longer than C. Br6- 
hissonii, the ends truncate, and a microscopical examination 
showed that its red colour was due to the tint of the cell- wall, and 
not to that of its contents. In this year's gathering it was mixed 
in some pools with C. Brebissonii, but these two very distinct plants 
side by side maintained their own characteristics absolutely. When 
Clove's name, Penium rufescens, for a new species (in ' Ofversigt 
af Kongl. Vetenskaps-Akaderaiens Forhandlingar,' 1863, p. 493) 
first caught his eye, Mr. Archer imagined that the red colour 
rendered it likely that these two plants were the same, but an 
examination of the description and figure sets the point at rest — 
they are absolutely distinct, and could never be mistaken the one 
for the other; besides, Cleve admits the genus Cylindrocystis as 
distinct from Penium, thus precluding the likelihood of his de- 
scribing the plant now exhibited (if, indeed, he had found it) under 
the latter genus. 

Captain F. W. Hutton then brought under the notice of the 
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dub a small pair of forceps, manufactured for him by Mossrs. 
Yeates and Son, 2, Grafton Street, Dublin, to be used in oonn<>c- 
tion with Messrs. Smith and Deck's " opaquc-diHC-rcvolver." 

He had found, when using the discs as supplied with the re- 
volver, that ^eat inconvenience resultc<l from having either to 
fasten the object on to the disc with some sort of cement, or clue 
to place it in a drop of water to prevent its slipping off when the 
disc was inclined at an angle with the horizon. For prai'titwl 
working purposes both of these processes are very objectionable ; 
the first on account of the time it takes and the trouble in 
changing the object, the second on account of many parts of the 
object being covered by a film of water with rountied surfaces, 
which completely alters its appearance, and also becausi' when 
the object is under examination for some little time the water 
dries up and the object suddenly slips out of view, perhaps, in the 
middle of an observation. 

To remedy this be asked Mr. Yeates last autumn to make a 
small pair of forceps to fit into the hole in the " revolver " like 
an ordinary disc, which he succeeded in doing, and which Captain 
Hutton had found to answer his purpose perfectly. 

In construction it is very simple, and will be readily understood 
from the accompanying figure, which represents a section of the 
forceps drawn about four times the natural size, in order to make 
it clearer ; the shaded portion representing that part of the " disc- 
revolver" into which the forceps fit, the imshaded part the 
forceps themselves. 




a bis a disc of brass of the same size and shape of the discs 

upplied by Messrs. Smith and Beck, a round hole of the same 

size as the hole in the "revolver" being drilled through the 

centre, e d la aa arm of the forceps fixed firmly into a b, and 

has a longitudinal groove cut in the inside, into which the movable 
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arm #■ f fits, and turns ou the pivot ^. The lower part of tlae 
groove ia occupied by a small epring (A) which keeps the points of 
the forceps closed. 

The pivot should be placed below the dUc 80 as to adnvit of tlie 
points of the forceps being brought bs near as possible to the 
upper Hurfaco of the diac, and yet allow them to open aalficietitly 
wide to be practieally useful. 

He found that if the pointa of the forceps project about an 
eighth of au inch above the disc the whole of au object beld in 
them (except, of course, that part actually covered by the forceps) 
can be viewed with a J-incb object'glasa without any difficulty. 

The advantage of thia littln piece of apparatus will be obvious 
to any one wlio has fumbled for half an hour or more over a com- 
mon pair of forc:ep», a pin, and a piece of cork, without, perhaps, 
in the end obtaining a good view of his object in the required 
position. But it has more important uses than simplifying ma- 
nipulation, for it enables the eame specimen to be viewed and 
drawn in any Dumber of positions ani aspects, while by the old 
method several speciaiens must generally be employed when dif- 
ferent views are required, on nccount of the difficulty attendiug 
the taking of a minute and delicate object out of tlie forcepa and 
replacing it iu another position without damaging ifc, thus often, 
perhaps, leading to error, 

Mr. Woodworth showed a conBiderable numher of excellent 
photographs of microacopic objects on various enlarged scales ; 
amongst the&e were tongue of cricket, saw of saw-tly, jaw of 
spider, butterfly scales, Ac, &c. These all showed the minute 
structure beautifully. Mr. Woodworth stated bis intention to 
coDtiuue his experiments in thia direction. 

Dr. Moore showed iUustrations of Dr. Seemann's characters for 
diatinguishing the British, Canary, and Asiatic species of ivy, by 
the hairs on their calycine segments and petioles of the flowera. 
The common ivy, wit I) its varieties, were ahovifn to have the hairs 
ynth. eight rays, which is very constantly the case. The hairs on 
Hedera Canariensu have as constantly from eleven to fifteen rays ; 
whilst the Asiatic ivy. Seder a colchica (Koch) has the bairs on the 
calyx and pedicles in two-lobed scales, each lobe having fronx seven 
to ten rays. Dr. Moore, however, stated that he could not reconcile 
his views with those expressed bj Dr. Seemann, in considering the 
large-leaved i\'j, cultivated as Hedera Sesgneriana in gardens, 
and the very rare, small-leaved, yellow-fruited one from the 
Hinvalayan Mountains, Sedera chrysocarpa ( Wallich), being etatee 
of one species. 

Dr. Moore drew attention to the rapid growth in the Victoria 
Tank, in the Botanical Grarden, of a species of Spirogyra, seem- 
ingly S. longata. In eleven days, since the tank was liiled, this 
plant had covered surfaces of many feet. 



Mr. Archer further exhibited eome rare minute algse, amongst 
which were (Edogonmm Ifziffsohnii {de Bnry) in fruit {vide de 
Baiy, ' TJeber die Al|>eiigattungen Oedognniura und Bulbochsete,' 
p. 56, t, iii., f. 20-32). Tbis minute species Mr. Archer had 
picked up several times, and often eiiowing its peeuliariy-lobed 
oogonium, but he bad never found the male fructification ; he 
believed the plant must turn out to he a dioDcious epeeies ; he had 
sometimes noticed a minute notch-like depression on the upper 
outer marfrin of the oogonium, probably indicating the " micro- 
pjle." He drew attention to the character, not adverted to by 
de Bary, that the apical or terminal joint of the filament posseesed 
a short acute epiue or mucro. This, in old plants, frequently is 
not to be seen, aa the terminal joint, or, indeed, consideralde por- 
tions of the filaments, often become detached, and chiefly in a 
young condition only are the plants found entire. 

Mr. Archer likewise showed specimens of Leptoc^stinema 

Kinethani (ejua). Thie well-marked plant he had but once found 

fiince he ventured first to describe it (' Proeeedinga of the Dublin 

Umversity Zoo), and Bot. Aaaociation,' vol. i, pp. 9t, 105 ; also 

Nat. Hist. Keview,' O.S., vol. v, p. 234) The present Bpecimena 

rere gathered by Captain Hutton on a late visit to the County 

)on.egBl, and kindly given to him by that gentleman. Mr. 

3ber bad never seen thia plant conjugated, but, beyond doubt, 

must so reproduce itself, and it would be interesting to note 

iy minor peculiarity whicli it might present during that procesa. 

There was also ehown by Mr. Archer the form called Pleuro- 
fCoccujt superhus by Cicnkowftki (see ' Botanische Zeitung,' No. 3, 
^7an., 1865, p. 21). He likewise exhibited Ophioeyiium ajpiculatum 
(Kag.) and PQlyedrinm teiraedricum (ilfag.). 



Jwn«, \5th 1865. 

Dr. Moore exhibited a Sirosiphon=HiH5CT?/i'fl compscta (Haas.), 
Dr. Moore alao showed apecimens of Chroolepvs Arnoitil, ob- 
tamed by Admiral Jones in Scotland. Dr. Moore had himself 
taken this plant in Ireland, hut he regarded it as very rare. 

Mr. Archer mentioned that Admiral Jones had kindly given 
him a specimen of the plant shown by Dr. Moore. Mr. Archer 
bad never met it near Dublin, and could only refer it to Chroo- 
lepufl, but was afterwards informed by Admiral Jones that it was 
C Arnottii. In looking over the specimens Mr. Archer thought 
be could perceive the torulose filaments formed by this plant to 
be accompanied by slender cylindrical filaments, attached to the 
former, and apparently of the same nature as those appertaining 
to Ckroolepui ebeneu?n. Now, in tliia latter Mr. Archer was quite 
disposed to regard these accompanying filaments as part of the 
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organization of the plant, as he had mentioned at the meeting of 
the club on the 19th January last ; and it seemed to him at least 
probable that here, too, thev bore a relationship to the torulose 
filaments corresponding to that of the similar threads in C. ehe- 
neum ; that is, that C. Amottii may be, in truth, when found in 
fruit, proved to be a lichen, the slender accompanying threads 
representing the fibrous element in a typical lichen, and the 
torulose filaments themselves, here the marked and conspicuous 
part of the nlant, the gonidial element. This, of course, until one 
or both of tliese plants be found in fruit, is but a conjecture, but 
one not without foundation, as Coenogonium, in its fruit a true 
lichen, is quite as aberrant in its thallus, the structure of whicii 
latter seems essentially to agree with that of the plant under 
consideration. 

Dr. Moore exhibited the seeds of Disa grandijlora by reflected 
light. The reticulated outer skin of these formed very pretty 
objects. 

Mr. Archer showed fine specimens of Sciadium arluscula (Al. 
Braun) new to Ireland. This remarkable little alga had been 
recorded from several localities on the Continent, but only once 
before in Britain. The record in Britain was founded on three 
minute imperfect specimens, discovered by Currey in a pool on 
" Paul Cray Common," in Kent (' Quar. Joum. ot Mic. Science,' 
Vol. VI, p. 212) ; but although those specimens were not fully 
developed, they were quite enough to determine the plant. The 
specimens now exhibited showed the most varied stages of growth, 
from a simple, nearly cylindrical cell, mounted on a slender 
peduncle, by which is was attached (and in this stage it might be 
readily mistaken for a Characium), up to a complete tree-like 
structure, with tertiary umbels. Very frequently the cells 
were very elongate, and sometimes considerably curved, in this 
respect unlike the figures given by Braun in ' Algarum unicellu- 
lariura genera nova et minus cognita,' t. iv. But in length and 
breadth, and in general outline of the cells, in the different speci- 
mens great variety occurred; and Mr. Archer thought that there 
was no ground for assuming more than one species, although 
Braun had described three forms as distinct (loc. cit., pp. 106-7). 
There is undoubtedly great affinity between Sciadium and Ophio- 
cytium, a young Sciadium, if detached before forming the first 
umbel, being very like some individuals of OpTiiocytium apicu- 
latium (Nag.). But no plant of Sciadium presented itself so much 
curved as is the case in Ophiocytium (in which the cells are mostly 
spirally contorted, often forming many coils) ; not to speak of the 
umbellate mode of growth of the former, by the gonidia remaining 
in the form of an umbel at, and becoming developed around, the 
opened apex of the parent cell, and in the latter the gonidia 
becoming wholly free and developed as separate, isolated indi- 
viduals. These specimens were taken in a pool near Bray, and 
were attached chiefly to (Edogonium tumidulum and to Vaucheria. 
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Dr. E. Perceval Wright exhibited the deutal apparatua in 
situ of a tubicolar Annelid, which in all probability is the 
Nereis tuhicola (O. F. Miiller), as described in * Zoologia 
Danica,' but which does not belong to the genus Onuphis (Milne- 
Edwards). The teeth are like those commonly met with in that 
section of the family Eunicca distinguished by having teeth, and 
they consist of a pair of sickle-shaped and three pairs of serrated 
homy teeth, in addition to a pair of well-developed teeth con- 
taining carbonate of lime. 

Dr. John Barker showed fine cxanipIeH from a copious gathering 
made in the Phoenix Park of the always beautiful Vohox ghhator. 

Mr. Archer wished, while Volvox was before the meeting, to 
mention that he had lately made some observatiuns on the amui- 
boid condition of the gonidia of this organism, largely confirming 
Dr. Hicks's interesting statements. 

Mr. Archer then exhibited fine and beautiful fresh examples of 
Mouaeotia glyptosperma (deBary)in every stageofconjugation.from 
the first approach of the parent filaments up to the fully formed 
and remarkably grooved zygospore. He showed de Bary's figure 
of this plant (' Untersuchungen iiber die Familie der Coi\jugaten/ 
t. viii, ngs. 20, 21, 22, 23, 24, 25) ; also living conjugated exampdes 
of Meiocar^tu ^arvulus and M. tcalari*, in order to draw attention 
to the distinctions between Mbugeotia glyptonerma and the latter 
— distinctions surely correctly regarded oy de Bary as of generic 
value. This plant, as accurately identified, must be called new to 
Britain ; but it is not impossible that it may have been before met 
with, and recorded under the name of Mesocarpus intricatua ; but 
"Mx. Archer had never seen authentic specimens of the plant known 
by the authorities under the latter name. Professor de Bary does 
not himself seem to have seen living examples of his Moug. 
gh/pto^erma, as his descriptions are drawn up from dried speci- 
mens from Professor Alex. Braun's herbarium ; therefore it would 
seem as if this plant must be accounted rare. But the present 
remarkably pretty plant, as De Bary well points out (loc. cit.), is 
not truly a Mesocarpus, but in its mode of conjugation more 
nearly approaches certain Zygnemata, In a systematic point of 
view, it presents double affinities, but it is nevertheless j7«r se at 
once readily and unmistakably distinct, especially when seen 
conjugated. It is, no doubt, related, on the one hand, to Meso- 
carpus (Hass.) ; like it, the endochrome forms a compressed lon- 
gitudinal band, and like it, too, the zygospore is formed half-way 
between the two conjugating joints. But it is distinguished 
strongly by the fact that here the whole cell-contents, " primordial 
utricles" and all, of the two conjugating joints, completely coa- 
lesce, leaving the old cell-walls wholly empty, in order to form the 
zygospore ; whilst in Mesocarpus the contact of the " primordial 
utricles" of the two conjugating cells is not followed by a complete 
coalescence of the two into the zygospore, but, by a concentration 
of the principal part of the green and solid contents ir ' ' "''-• 
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becting c&u&l half-way between the two joiutci, and the aliuttiiig 
ulf thereupon of the residue of the pale granular contenta re- 
maiaing in each parent joint, the denBtr central portion becoming 
the spore, and that cut off on each side erentually becoming effete 
and lost. Hence, in Mougeotia gJi/ptosjierma (de Bary) the spore 
is the actual result of the complete fusion of the entire ceU-con- 
tentfl of the two conjugating joLnta — it is the true zygospore j 
whilst in lltlesocarpua the ultimate spore iB a daughter-cell, as it 
were, of the aygoBgore. Therefore, on the other hand, the preseut 
plant shows au affinity to Zjgnexna ; but it is, of course, com- 
pletely difltincfc in the flattened band of endochrome, not doubly 
Btellate, aa in that genus — ^not to apeak of the extremely difl'erent 
comparative length of the ceUs, which, within the limits of each, 
is couatant. The complete emptying out of the conjugating ceils 
in this plant imparta a peculiar smooth, almost ehming appear- 
ance to the filaments, which^ coupled with the curious elliptic, 
grooved, and ridged spores, gives thig plant, in this state, a rery 
pretty appearance. The peculiar keeled form of the spore juflt 
alluded to can hardly be regarded aa more than of specific im- 
portance. Other forma of the genua may present themaeives pos- 
sibly without this character, and the genua must rest on the 
peculiar plan of conjugation. Mr. Archer thought it was to be 
regretted that Profeesor de Bary had revived the name " Mou< 
geotia" in a new sense, aa it may lead to eonfuaioo, he haviug 
proved that Mouffeolia gemtjlejca (Ag.) is properly to be regarded 
aa a Me^ocarpus. In i'act, when the genua now drawn attention 
to ia mentioned, in order to avoid ambiguity it must be written 
Mougeotia (de Bary, nou Ag,)— Mougeotia (Agardh) being 
in part equal to Meaocarpua (Hasa.), de Bary. Tlie differential 
character of the two genera were well exemplified by the speci- 
mens exhibited, contTaated Vii^Mesocarpus scalai^is, which species, 
so fer 89 it goes, agrees with MQUffeoUa glifptotperma (de Bary) 
in having an elliptic apore, and in both the longer diameter thereof 
running at i-igbt augles to the conjugating joints. But, iiotwith- 
Btauding these resemblances, no one could esamine them even fyr 
a moment without at once perceiving that they were quite apecifi- 
cally distinct, though they might at first sight, perhaps, be thought 
to be of the same genua. But in this regard, too, a brief inspec- 
tion would show, as above detailed, that the characters appertain- 
ing to each were of abundant importance to separate generically 
Meaocarpua (Ha&a.) from Mougeotia (de Bary, non Ag.). 

Mr. Archer laid on the table a number of very rare Desmidi- 
aceae which Le had lately been so fortunate as to encounter. The 
rarest waa 8taurastrum pun^ens (Breb.), new to Ireland. This 
pretty little gem baa only two localitiea mentioned by Ralfa, but 
it is recorded by de Brebieaon at Ealaiae and by Bailey at New 
York. The present specimens were taken from a pool at the 
margin of " (gallery Bog," top of the " Long HiU," near "Sugar- 
loaf'' mountain. The epinea were finer and rather longer and not 




PBOCSEDIKOS OF tOCUTtll, 







^■P* 



uite BO divergent as in the figure in BaUii, but thew could not 

a doubt but that the present plant waa tlip nania Hpecioa,-' 
ttother rare form waa Slauratfntm oiigacanthuvi (Bi'^b. iii herb.) ; 
19, however, Mr, Archer had ouce ^ftthorod here before. The 
>reeetit epecimens came from the «Mne pool as St. pun^mr, 
'taurastrum oligacanfkum ia an unpubliahed epeciea of M. do 
iifcbiesoti'B ; that skilled algologist had sent specimens and draw- 
5^9 thereof to Mr. Archer a couple of years ago. Of the identity 
■ the present plant with the French Hpeeimeua there could be no 
oubt, nor of the specie 6 being in itself exceedingly well marked 
d quite distinct. He Hupposcd it would be presently Soured 
d described. — ^Auother rare species exliibitetl by Mr. Archer 
as one he was inclined to regard aa Staurattrum {Phifcattrum) 
*riffit)tiianiim (Nag.) ; of this form he, of course, had never Boen 
thentic exaraples, and he Lad lone been difiposed to regard PAy- 
irum OriJ^thtianmn (Nag.) ('Qattungen einzelliger Algen/ 
128) as identical with Staura^irum ^ongiosum (Bneb.). But 
aurastrum spon^h*um (Br^b.) occurs, too, aa a somewhat great 
rity near Dublin, and, comparing the preaent plant therewith, 
pecially iu the end view (be&t seen in an empty frond), it seems 
at^ee much better with Nageli's figtire (op. cit, t. viii, c. 2). 
St, ejjotiposum the end view shows the »ides convex, the spines 
venly distributed , whilst in Sf. Chifftthtianum there is a some- 
hat deeply rounded concavity, destitute of Bpines at the middle, 
in each tside. These two seem, therefore, distinct. Their rarity, 
owe vcr, prevents a due examination and comparison.^ Mr. Archer 
also showed epecimena of Closterium pnslongttm (Breb.), this 
being, BO far as recorded, the second time it had occurred ia this 
untry. On the first occasion it was met by Sir. Dixon in a 
ream runniug into the Grand Canal near the city, mixed amongst 
attached filamentous algse {Bamjia atropurpurea and UlotkrLe 
sonata), but exceedingly sparingly. The present specimena 
occurred amongHt Spirogyrse and other Cloateria in a ditch close 
beside the lioyal Canal, also near the city- The examples now 
found were not quite so long as those which presented themaeives 
on the first occasion, nor as De Brebiason's figure (* Liste des 
Desmidieea observ^es en Basse-Normaiidie,' t. ii, 41), but this- 
notwithstanding they both represented one and the same species, 
one exceedingly elegant and well ebaracterised. 

Mr, Archer Ukewlae laid on the table fine eiamplea of CaleO' 
chtste scufata in all stages of growth, from young plants of two- 
cells up to the largest discs, the latter showing the oogonia fully 
developed. 
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Mr. Archer showed a large CEdogonium, which he felt inclined 
to regard as exceedingly closely related to, if not identical with, 
^aupell'B (Edogoiiimn setigerwm^ described iu his * lagttagelser 
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over Befnigtaingeu lioa eu Art nf Slaogtea Oedogotiiura.' It 
[•eemeit, however, so fur aa Mp. Archer coald judge, to becoma i\ 







indeed, describe hin particular pWt in all its details, a3 Vaupell . 
(does, but the chftractcra, ao f»r n3 given, seem in the mam t^^H 
coiticidis. But oppoeed to this Buppoaitioii is the conslderation^H 
thiit Vaupell, whi?.i ha irrote, must have had PriEgi^heim'a memuir ' 
before him. The p!aut now exhibited had been fouud Ibr three 
iBuccesaive jearsi iu the same pool, in the '•Featherbed Bo^;," and 
last year Mr. Archer had beca di.'ipoaed to regard it iia (Edog. apo- 
physatum (Pringsheim)f but lie bad not t.hen seen Taupell'g 
memoir. With the plant described and figured by the latter I 
writer, ho far as Mr. Archer had been able to aee the characters, 
the present one best accorded ; yet it disagreed in other poiuts, 
which if, indeed, but comparatively of aecondary importance, were 
yet Huf&ciently strikiug. The plaut now brought forward baa 
egg-shaped oospores ; the oogonium opeiis about the iniddld by a 
lateral aperture, which is mmute, and bounded by a slight but 
evideot projecting rim i fructiEcation " gynandrosporoue ;" dwarf 
malo plants elongate, somewhat curved ; always seating themselves 
near the lower end of tba cell, immediately beneath the oogonium 
find with ** foot *' and " outer '* antheridium ; antheridium one o\ 
several-celled. 

Now, all thia accorda ao closely witli Pringaheim'a description 
that one might be juatified in taking it Jis the aame plant. But so 
far aa the characters mentioned are concerned, and eoinpariag 
them rather with Vaupell'e ilgurea, thia plant aeouied beat to 
agree with the latter. However, as Prlngalieim ia silent upon 
Bome points in connection with his plant upon which, in regard 
to hia own plant, Yaupell dilates, the question aa to the identity 
of the two 18 not rendered more certain. And iu regard to the 
plant now exhibited, the difficulty is enhanced, as it is ])rGfiae]y th 
very pointa referred to by TaupeH that could not in the preaeni 
instance be aecuratoly made out. Taupell describes the niothe, 
cells of the androaporcs a^ furiiiing nearly square ur fjuadrab 
jointa of the filament, and in direct succession, mostly four t( 
eight, but sometimes aa many aa eighteen, which are separated by 
thick-walled septa; tliiia, as it were, aa if an enlarged aporangium 
had become many celled, The lateral walla are described as of 
various thickneBses, indicating that they are developed both from 
" sheath-cella " and "cap-cella," the lowest of the series being 
always a " sheath-cell," the higliest a " cap-cell ;" whilst some of 
the nitervcning cells may be, he thinks, formed without tlie (cir- 
cumacisflile) bursting of the parent cell, chnracteri^tic of ordinary 
growth. The androsporea find their way out of these cells by a 
minute parietal aperture, not by a dehiscence. Now, tlie origin 
of the androsporea ia a jioint not dwelt upon by Pringsheim, aa 
eapecially regards hia (Kdnffouium apopli^satum. 
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lu Mr. Archer's plant instances of such scries of quadrate cells 
M-ere frequent, but in no instance •were they found empty, nor 
could be see any indication as to which ho would feel at all satis- 
fied that in his plant these peculiar cells were the mother-cells of 
androspores. Yet it is probable they may have been, for, although 
he had not been able to perceive the origin of the androspores, tho 
dwarf male plants were present in abundance, and the andro- 
spores from which they were produced must have originated 
somewhere, although this was, unfortunately, failed to to made 
out. 

Again, Yaupell lays great importance on the terminal hair-like 
prolongation to the filaments, and he names his plant tetigerum 
accordingly. Now, this character is one met with in other forms, 
and Fringsheim attaches little weight to it, and VaupcU himself 
mentions (loc.cit., p. 20) that even in his plant they were not always, 
bnt only mostly, found. Perhaps, however, like the terminal mucro, 
which in (Edogonium Itzigsohnii (dc Bary) is certainly a special 
character, and seemingly always present in young plants (aa 
pointed out by Mr. Archer at last meeting of the club), it may 
often become detached, and thus many of the filaments seem as if 
destitute of this prolongation. But be this as it may, and its pre- 
sence or absence worth what it may, in the plant now exhibited 
it may be mosjb safely said that it does not exist at any time, which 
circumstance, so far as it goes, serves to remove it from Vaupell's. 
And the presence or absence of these hair-like attenuated pro- 
longations may, perhaps, be of more value than Fringsheim sup- 
poses, inasmuch as Yaupell believes that the vegetative growth ol 
this part of the filament follows another plan from that of the 
ordinary CEdogonium- plant, m that here, he says, the growth is 
like that of ordinary Confervse, and that no " cap-cells" exist. If 
this be true, these hair-like prolongations exhibit a perhaps note- 
worthy differentiation of structure from the rest of the plant. 

With the foregoing exceptions, the present plant seemed quite 
to agree with Vaupell's plant, the form, structure, and position of 
the dwarf male plants being alike, as well as that of the antheridia, 
spermatozoids, and oogonia. Two oogonia sometimes occurred, 
indeed, in direct succession. 

By a fortunate coincidence, Mr. Archer was able to place on the 
able living fruited examples of some other^species of (Edogonium, 
as to which he thought no doubt could exist as to their identity 
with certain of Pringsheim's species, though he had unfortunately 
been unable to preserve any specimens. These were (Edogonium 
lumidulum, (Egemelliparum (?), and CE. Braunii. He was unable to 
lay hands on (E. echinospermum, though he had met with it lately. 
He took the opportunity to mention that he had lately taken an 
(Edogonium which he could not but refer to (E. Eothii, which 
presented the peculiarity of the oogonia being developed in direct 
succession to the number of eleven and lesser numbers. Although 
the number of eleven was not infrequent, it was perhaps singular 
that he had never once seen a greater. This peciilinritv gave the 
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Al&ments a remarlcable and exccecUnglj pi^ttj mouilifartii appear- 
Anoe. 

In continuatloB, Mr. Arclicr dilated at; some length on tlie cKor 
) meters wbich ecemingly hold good as apeciiic marks in this in- 
teresting genua, thanks to PringBheim's masterly reaearcliea ; ei- 
preBBJng tia regret likewise that autLors continue to deacribe 
Bpeciea on the false cliaractera of length and breadth of ccUb, and 
8ueb like. It would seem far better wholly to omit them from 
descriptive work a than to insert these spurious Bpeciea, or at least, 
ppeciea eome of which may be good, though inadequately charac- 
terised, owing to the real, though more recondite, apeciflc eharac 
ters being ignored. It is to be regretted that Rabenhorst'a 
in most rctpocta bo eiceediugly valuable work, ' Kryptogamen- 
Plora von Sach&cn,' &e., is, as regards this genus and fiulbochajte, 
no exception to this fault. But, in espreisBing thia opinion, Mr. 
Arelier would not wish to be supposed to hold the characters de- 
ducible from the comparative dimenaiooa of the joints in this genus 
ti» bo quite valueleaa. Within certain limits, and in a secondary 
point of view, they are doubtleaa of importanco, although here, aa 
is well known, varied comparative dimensions of cella occur in one 
and the name filament. I'or instance, even any isolated joint from 
a bArrea filament of the present plant could never be supposed to 
belong tOj nor he mistaken for, a joint of (Edo^onium Itziifsohnii. 
The former is amongst the lai'geat, both in length and width (whieh, 
indeed, vary amongst theuiaelves within their own limits) ; the latter 
is amongst the smallest, the joints not varying greatly in width, 
which is always very slight. 

Mr. Archer would quite coincide with Professor Pringsheim'a 
opinion, that the genua PBichohormium (Kiitzing) was likewise 
founded on false characters, and that the mineral incrustation of 
the fllaments on which this genus was founded, is, as a character, 
quito untenable. He thonght (Edo^oniupt iwnidulmn very prone 
to this condition ; and it does not seem impossible that other ibrma 
not belonging to (Edogonium might acquire thia estraneons coat- 
ing, and so be by Kiitaing placed under hia false genua Paicbo- 
hormiunii 

In two plftcea in hia beautiful memoir Professor Pringsheim 
promises to give a more detailed aystematic description of the 
species known to him of the two genera (Edogonium and Bulbo- 
ehffite, and it is greatly to be wished that he should redeem that 
promise ; however, what he has given beautifully shows the plan 
which should be followed in studying these forms ; and though they 
are more recondite than those siiperJicial characters usually had 
recourse to, he has shown us the points upon which the true 
specific characters seem to depend, albeit one must trust to mostly 
a rare good fortune in findlug the specimens in the condition in 
which those characters are fully displayed. 

Mr, Archer exhibited specimens of a Deamidian which, as far 
as he was aware, had not been found in Ireland — Oosmarkvm curium 
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lfB)=P#ni»»t Gurtum (Br^b.). Mr. Archer had hut once 
bfore seen If ^n^ epecimens, and tbej were brought by Mr. Crowe 
Vom "Wales. The present specimeufl occurred in coaaider,ahlB quan- 
ity by the road-side in a little shallow pool — almost a puddle^ — ■ 
lose by the foot-pnth jast before you come to the bridge over the 
>argle-Eiver on tlie road between Bray and Enniskeiry. This 
rery habitat might indicate that this Bpeeies may he more common 
itb U3 than might at firat sight appear; occurring where one 
light almost least expect to hnd it, and far removed from the 
itQationa where other Desmidiaceoe abonnd, it may be overlooked, 
"ilex. Braun, in his 'Rejuvenescence in Xatiire' (p. 203, note), 
idverts at some length to this pretty species, and he blamea Ralfs 
"jr plaeLug it in the geniis Cosmarium, remarking that a regard 
the arraugement of the eell-contenta should have saved him 
k-om the error of placing it in that genus, and not in Peninm, to 
fhich Bratin thinks it properly beloags. But if the endochrome 
leing atranged in. fillets fradiately in end view) should remove 
this plsint, not^nthstanding its possession of a distinct conatric- 
feion dividing the frond into two segments, from Cosmarium to 
Senium, the same reason should hold good as regards Cosmarktm 
^alfsii, a very largo and very deeply constricted form. That 
jretiy and, vrith us, rare form, C'omnarium moniliforme, likewise 
shows ao arrangement of the endochrome in fillets. However, in 
laking these remarks, and in drawing attention to the fact that 
iraun'a reasoning must apply to other forms than Casmarium 
Tmtrlum (Ralfs), Mr. Archer would by no means aver that the dis- 
position of the endochrome in these plants may not be of even 
repeater importance than the outward figure, and there can he no 
ioubt but that it ia at least equally constant and characteristic, 
5n ita way, of certain speciea. Thus, the genua Pleurotasuium may 
be very good, containing, aa it does, forma referable in outward 
l^gure on the one hand to Cosmarium, and on the other to Doci-> 
ium. But, again, characters drawn from the arrangement of tho 
endochrome are under the dieadvantage of not being available 
unlesa the spccimena arc quite fresh and recent j in mounted pre- 
parations the cell-contents become so altered that such characters 
mostly become quite irrecognifiable. Moreover, if thia courso were 
^^ully carried out it woidd seem almost as if Penium and Clostc- 
^Bium should he united, as the endochrome ia both genera ia in 
^B^lets (radiate in end viewj, a step which Drauo and those who 
^Biold with him do not adopt or sanction. 

^F Mr. Archer hkewiiso presented Bpecimena of Cloaterium linea 
(Perty), common here, but tho peculiarity consisted in the 
numerous esamples having become aggregated in greater or less 
numbers into bundles or fagclcleg, the individuals closely approxi- 
mating and cohering, Eometitnes juxtaposed side by sido into 
long-drawn-out chaina, more or leas overlapping. The central 
pair of each bundle, closely encompassed by numerous other 
fronda, had become conjugated, and the suhcruciate zygospore 
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(elliptic in side view) was fully formed. The whole mass thus 
assumed a most remarkable appearance. It would be hard to 
gueas why each com ugating pair became so closely embraced by 
so many other fronds, seemiDgly themselves with no intention to 
conjugate, or how they were held together, no common mucous 
investment or matrix* being evident. It was only by pressing 
them out and so separating the fascicles of fronds, that the conju« 
gated pair with its zygospore could be fully disclosed, although 
without doing so the dark central zygospore could be seen through 
the mass. These specimens occurred as a thin floating film on the 
surface of a pool in " Feather-bed Bog," exposed to the warm 
sun, and almost looked to the eye as if dry on the upper surface. 
Some of this thin stratum was easily made to flow into a small 
bottle, when it w^as readily seen that it was composed of quantities 
of this species, to the naked eye, in this aggregated state, somC' 
what Hke the little clusters or fascicles formed by Aphanizomenon 
^fios-aqucB, but, of course, of a different hue and on a scale consider- 
ably reduced. 

Mr. Archer also showed specimens of the minute Falmel- 
lacean plant, Nephrocytium Agardhianum, var. minus (Nag.). 
Be this a form or a species, it roust be counted new to Britain, 
for, even as may be contended, that it is but a developmental 
stage of some higher plant, it is at least one which has not before 
been detected in this country. Nageli, indeed, himself considers 
the two forms described by him as varieties of one and the same 
plant ; and the fact that in the present gathering both forms — 
that is, Nephrocytiiim Agardhianum majus (Xag.) and iV^. Agard- 
Jiianum, minus (Nag.) — occurred, sceigs, so far as it goes, to 
strengthen tliis view, but Mr. Archer had not as yet seen any 
forms that could be regarded as intermediate. The former 
occurred very sparingly in the gathering, the latter tolerably 
abundantly. On the other hand, the former ("majus") had 
occurred to Mr. Archer once before in a pool near Lough Bray 
(the present gathering was made in the " Eocky Yalley "), and 
again in a gathering made by Captain Hutton, an spring, in the 
County of Donegal, and in neither instance did the latter 
("minus") make its appearance. The plant now exhibited 
agreed very well with Nageli's figure ; there was the same 
elongate, ellii^tie, or somewhat reniform outer envelope — the same 
elongate figure of the contained cells — the same spiral arrange- 
ment of these, and seemingly the same dimensions. The greatest 
difference seemed to be that in the present plant the cells imme- 
mediately after division appeared to be somewhat attenuated 
towards the ends turned towards each other where division had 
just taken place, lending to such a somewhat cuneate figure. 
But this difference may arise from JSTiigeli's drawing being taken 
some time after division had been accomplished, when the cells 
seem to acquire a like figure at both extremities, thus losing the 
attenuated ends, and as they grow in length assuming a slight 
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curvature, as it were adapting tliemselveH to the form and adjust- 
ing themBelTes to*t]ieJcoufiiieinent of the outer, somewLat firm, 
common investment. Families occurred with two, four, Jefglit, 
and sixteen ceila ; specimens "wnth a greater number did not pre- 
sent tliemselvea. FaraiJiea also presented themselves, to the 
Bumber of eight, contained within a very large reniform common 
hyaline envelope — that is the individual cells of an old family 
had given rise each to a new young family without becoming 
fi-eed from the original investing envelope, which thus became 
iaordiuately diatended for the accommodation of the new young 
families, still however retaining ita original reniform figure, a 
condition not mentioned by Nageli. 

Specimens of the zygospore of Euastrum elegant and of Slau- 
rasfrttm orbicuhre, in a fresh condition, Mr, Archer likewise laid 
upon the table. 
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The following observations on Foraminifera were made at a 
meeting of the Microscopical Section, held November, 28tb, 
1864: 



JVoto on 2^aiural Jlitiory Spetrimem latsli/ received from 
Connemara. By TiiouAS Alcock, M.D. 

The Bertoa of specimens which I have now to lay before you is 
BO extensive, and I believe so interesting, that parta of it might 
properly form the material for eevcral distinct communications ; 
but at present I propose to show them as a whole, and, with the 
specimens, to hand in aa complete liats as I can of the BpecicB in. 
each class. 

The richness of the coaet of Galway is well known to every 
student of British marine zoology ; for to whatever branch of the 
subject he devotes himself he finds alike tlmt here some of his 
rarest treasures are to be obtained. It is not with the hope of 
making kno^ni to you much that is new that I am led to introduca 
thiB aubject to your notice, but chiefly because I am convinced 
that natural history work amongst ourselves is best promoted by 
the formation of e;sact lists of the species which we actually know 
to have been found at some particular localities ; and such lieta of 
Connemata apecimena, imperfect as they must neccesarily be at 
firat, 1 have now to lay before you. It is, however, no more than 
might be expected that, in the course of careful examinations of bo 
many objects, some points have occurred to me which I think 
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worthy of notice, and theie I shall mention aa I come to them in 
their natural order. 

In the first place I hare to show spficimena of three ipeciea of 
NuHipore — ^natne!y, 2^. polifmorphn, JT. calcttrea, and JT. fascmt- 
lata i also N. calcarea, var. deprfnta. 

The Liat of Foraminifera is im eiteneive one, e&peeially con- 
sidering ttiiit all jay epecimena are from shore-sand and frora one 
locality. This Banil is from Dogs Bay, Eoundstone, and consists 
of niBuy kinds of small eliella of 3IoUu3ea> among which Biasote 
and Lacunse are more noticeable at firat eight, fragments of 
XepraliiE and other Zoophytes, spines of Amphidotua, and sponge- 
spiciila, while the finer parts are made np entirely of Foraminifera. 
Of these I ha\"G found fifty-eight species and named yarieties, and 
alflo ail Tery distinct forma which are not mentioned in Professor 
Williamson' a ' Monograph on Eeeent British Ftirarainifera.' 
Specimens of these, and of all the other forms contained in the 
liat, are mounted for inpseetion. 

In the course of my frequent eiaminationa of these ohjects I 
have made a few obsenrationa on aeveral of them, which may per- 
haps be interesting. 

I find Ofhuliiia univerm common in the Doga Bay sand ; that 
is, I have picked out some hundreds of specimens. They vary 
greatly in size, the largest heing four or five times the diameter of 
the smalleat. They have the surface frosted with larger aud 
smaller tubercles, arranged with a certain kind of regularity ; bot, 
though thus rough eitemally, the testure of the shell does not 
appear to be arenaceous, as stated hy Profeafsor Williamson — at 
least, if hy that term is meant that it is formed of agglutinated 
grains of Band, aa ia the case with some other apeeies. When 
examined with a high power and trausmitted light, the larger and 
Bmaller tuberclea show black from their density, and the spaces 
between them are partly occupied by objects likij very transparent 
thin plates, of a uniform size and an imperfectly equared figure; 
the impression tbeso convey being that they have been produced 
by a kind of crystallization of the material of the shell at the time 
of ita original formation. I conclude that the colourless condition 
of my specimens depends on the perfect manner in which all 
animal matter has disappeared, and I think for an eiaminatlon of 
the mere structure of the outer case this must bo an advantage. 
It may be interesting to note that among the specimens arc a few 
with one or more protuberances of parts of their surface, destroy- 
ing the regular spherical figure, and indicating an incipient 
budding before the shell hardened ; there i& also one large and 
very handsome double specimen. 

Beeidea the OrbiiHnaB, I have an example of another kind of 
spherical object, which for convenience I will mention here, though 
1 do not Buppose it to belong to the Foraminifera at all. It looks 
like a sphere of the most transparent glass, and is without colour 
or markiugs of any kind. 

I have found all the forma of Li^ena, excepting i. vulgaris 
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tupica and L. gracilis. Lacuna itriata and ittieinipta itd abuo- 
dant ; aad these, with rery few exceptionfl, imvci the costts puatng 
forward to the extremity of the neck, in which case it is only one 
half of the whole nrnnhor which do so, each alternate one stopping 
short at the base, SpecjmonB where the costaj wind BpirnUy 
around the neck arc Cfjiially common with thoso iu which thoy 
take a straight course. These Lafrenai have the appearance of old 
coarse aliells, but they do not seem to have Buffered from attrition ; 
they are scarcely ever found with the neck broken short, though 
it may perhaps be almost equally rare to meet with ooe absolutely 
perfect. The varieties clavaia, perlueida, temHtriaia^ and nJa^ 
stHata, are comparatively rare, and ail of them have forms and 
characters very distinct from sinata and t'titerrupia, while the two 
latter agree perfectly excepting in the matter of the costaj, which 
are found in different specimens to be interrupted in a great 
variety of ways, thoae with the costte perfectly continuous being 
the least common ; so that the concIuHion I am inclined to come 
to is, that they need not be separated even as varieties, and that, 
whatever doubts may remain as to some of the other named varie- 
ties, the great abundance of these two and the constancy of their 
general characters make it certain that together they will form 
a good species under the name of Laffenn ftn'ata. A few speci- 
mena of this species have a mucro at the base, and deformed ones 
are not uncommon ; these, besides having the body varioualy mie- 
sbapen, often have the neck bent, aometiraes even bo much as to 
give the apecicaeu the form of a retort. 

The Bogs Bay sand contains many forms of Bntosolenia, some 
of them agreeing with those described by Professor WilUamaon, 
but others distinct ; and of these latter 1 have ventured to name 
two, which may be described as follows: — 1. JSniosolenia WilUa)n~ 
soni, a very abundant form, might pass at first sight for Lagena 
striata with the neck broken away, but a close examination showa 
it is a perfect shell, the body like L, atriafa,'hvLt rather less full ia. 
proportion to its length than is usual in Connemara specimens, 
and the testuro a little more glasey ; its chief peculiarity, how- 
ever, is in the neck, which ia short and formed of two distinct 
portions, the first directly continuous with the body and having an 
outline similar to that of the lower part of the neck of Lagena 
abrui>tly cut short, and the second a cylindrical tube of com- 
paratively small diameter continued from the middle of it. The 
tirst portion is ornamented with three circles of hexagonal reticu- 
lations, which are etmtinuous below hj their inferior angles with 
the loDgitudinal costse of the body, and present an intcreating 
combination of the superficial characters of £!. costata and iC. 
squamosa. — 2. EntosoJenia Montagui is a sqiiamoua form, but 
differs from the named varieties of IE. squamosa in having its 
surface really covered with a pattern like scales instead of with 
raised reticulations. Well-developed specimens are not all 
flattened, though many are found as if crushed, and they then 
present an appearance resenabling a dried fig j the true ah*"" 
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howe%'er» is a perfect oval, full and well roimded at the smaller 
end, and from the middle of this projects a short, smooth, cylin- 
drical tube. With a low power of tlie microscope the whole 
surface of the body appears to he made up of small, almost square 
facets, arranged in difttinet longitudinal rows, but when these are 
more highly magnified cflcb flattened surface m seen to rise a little 
anteriorly, and to hare the front border routtded so bb to give 
exactly the appearance of a covering of scales. 

So far as I kave yet Been, the forms of Dentalina and Cristellaria 
are very rare io this sand, Nonionina Jgffteysii and eleffarus are 
also scarce, but Patellina corrugaia, which is described as a rare 
specicB, is not very uncommon, and some remarkably fine epeci- 
mens have been met with. All the forma of Eotalina occur 
excepting two, and there are aeveral undescrihed ones in addition ; 
at present I have seen only oae Hpecimen of the rare species J?. 
ittfl^ita. There are two distinct varieties of Globigerinn, one with 
the chftmbera globular, the other having them cooaiderably 
flattened, which gives quite a different character to the Bhell, 
TrutiuatuUna lobata is by fur the most abundant Bpeciea, and with 
MiJiolina seminulum, constitutes the chief bulk of the sand. The 
two forms of CasBidulina are equally common, and specimens have 
toot been met with presenting intermediate iinka. Pol^morpkina 
lactea oecura in profusion, and, though the forme which are dis- 
tinguished as typt'ca, oblonoa, and eommuuis, are well marked, a 
considerable proportion of the whole number of speeimena collected 
seem to indicate an absence of any definite plan in the arrange- 
ment of the segments, the chambers being evidently thrown 
together without order, and in some cases producing an irregular 
nodulated mosB, with two, three, or more distinct and perfectly 
formed open mouths on different parts of the surface. I find also 
specimens consiating of nothing more than the primordial segment, 
and these might bo niistaten for a form of Eyitosolenia yhhoia 
but for the peculiar texture of the shell aud the radiating grooTes 
around the mouth ; they are worthy, I think, of particular notice, 
as possibly capable of furnishing some more reliable marke of 
distinction than are found in adult shells, though at present all I 
have seen are of one character. 

The forms of Textularia are numerous, and among them are 
four which can readily bs separated, but may still pass for varie- 
ties of T. cuneiformia ; one of them, however, differs considerably 
in having the teiture of the shell much finer, and the chambera 
full and rounded. Texhthria conica is abundant, and its character 
in these Connemara specimens, is so distinct from T. cuneiformis 
that it seems impossible to admit it as only a variety of that 
species. In many of the specimens the apei of the cone is broken, 
exposing always three chambers, wliich are arranged like a trefoil 
and are placed almost on the same plane. 

An examination of tiie specimens before you of the two forms 
of Biloculina, named respectively in Profesaor Willinrason'e work 
S. tingmis typt'ca, and Ji. rin^ens, var. carituita, will suggest, I 
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ihiak, a doubt as to whether it is correct to throw them together 
as one species, the texture of the shells ss well as the form of their 
mouths being very different. 

All the named Tsrieties of Miliolina occur in abundauce, and 
among them are g^reat numbers of erideutly distorted and mis- 
shapen specimens, which appear to me to give no help whatever by 
the way of supplying inosculating forma, but may prove useful in 
indicating facts bearing on the general development of the aninialH. 
Specimens with the last chamber, not broken, but clearly left in- 
complete, are by no means uncommon. 
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' On the Anatomy of Ascarib (Athactis) DACTYLtJRia. By 
Alexawder. Macalisteh, F.K.. G.S.I,, L.R. C.S.I,* 

As the attention of the Members of the Natural History 
Society of Dublin has beeu of late directed to the considera- 
tion of the group of Entozoa, I think it might not be unin- 
teresting to commimicate a few anatomical facts with regard 
to the structure of a species of intestinal worm which has 
lately fallen nnder my observation. While engaged in ex- 
amining the anatomy of Teshtdo grtscaf I was anrpriaed to 
find that the alimentary canal in all the individuals which I 
dissected was filled with worms in large quantities, in fact, 
that entozoa constitnted more than half their fffical contents ; 
of these there were several species, bnt that which was most 
numerona was the small, white, usually straight, and some- 
what shuttle-sliaped Ascaris dactylnris, first disscovcrcd by 
Bremser, and named by Rudolphi. The species is described 
by the latter naturalist in hia ' Synopsis Entosjoorum/ pp. 40- 
273, as " Aaearia daetyhirls eapite nudo, corpore utrinque 
aequaliter attenuato, caudo fseminBe louga snbulata, maris apice 
brevis obtuse depresso ante quem spieula passim substantia 
passim egressa vasa in vaginam fimbriatara.'-' In his sub- 
sequent description he refers to it as being found in great 
abundance 1 he obtained "multa millia specimina ut maxima 
ffficum pars iisdeni constaret/' exactly acconling with my own 
experience as stated above ; be likewise describes it aa being 
from two to two and a half lines long, with a three-valved head j 
a straight, narrow oesophagus, which is longer in the male than 
in the female, a subglohose stomach, and elliptic oblong ova, 
each with a large and obscurely divided nucleus. There are 
several points of greater or less importance which he has 
omitted in his description, but on the whole these characters 
are very distinct. Dujardin, in the appendix to his work on 
'Inteatiual Woj'ras,' refers to this anima!, and states his opinion 
that it should be separated from the genua Ascaris on account 

* Read before the Natural Histprj Society of Dublin, Snd June, 1865. 
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of its obscurely bi- or trilobate mouth and its unequal spieula ; 
he does not enter into any further details respecting its struc- 
ture, but expresses hia reg^ret at not having been able to fulfil 
hia original intention of thoroughly examining its internal 
organisation. A few notices of this species likewise occur ia 
SJebold'a * Anatomy of Invertebrates/ bnt, with these excep- 
tions, I am not aware of there being any special anatomical 
description of this creature extant. 

The specimens which I have been enabled to examine are 
whitish in coloor, mostly straightj though at times a little 
curved at the distal extremity, and measuring as an average 
about two lines and three fifths in lengthy the range being 
from one line and a quarter, as a minimum, to five lines as 
a maximum ; the breadth in the centre varies from one tenth 
to one quarter of a line, and in some of the largest exceeded 
that atcount. The males, which are very much fewer than 
the females (at least among those that I examined not one iu 
fifty were males)^ are much smaller, and average in length a 
line and seven eighths ; they are more curved than the latter, 
and sometimes exhibit a partial dorsal constriction at the 
junction of the anterior and middle thirds. The females are 
usually about two and a half to three lines in length. 

The integument is transparent, wrinkled tranversely or 
annulated ; but this appearance is not always distinct in 
recent specimens, or in those kept in aqueous solutions ; 
wheuj however, they are immersed in any dense fluid, which 
will cause a rapid esosmosis, the animal becomes slightly 
shrivelled, aud the annulations are then seen with the utmost 
clearness J when placed in spirits of wine the integtiment be- 
comes firmer and less transparent, and the annulations also 
seen with considerable distinctness. A few longitudinal striag 
are visible on the outer layer, bnt they do not seem to be 
regular in their position or arrangement. Towards the tail a 
considerable number of distinct oblique lines are occasionally 
seen radiating from the anus to the dorsal aspect, but they do 
not seem to be deeper than the superficial tegumentar}^ layer j 
they commence at the ventral line and extend symmetrieally 
on either side of it towards the dorsal surface, but stop short 
about the middle of that aspect. Two lateral Knes can be 
traced with great facdity, commencing narrow at the head, 
widening slightly in the centre, and passing backwards to the 
posterior extremity or tail, where they also taper a little, and 
end near its tip by gradually diminishing; but whether these 
lines be musenlar, as Rudolphi thought, in other species of 
Ascaris, or vascular^ as supposed by Eberth^ or nervous, as 
imagined by Cuvicr, WilliSj and Cobbold, I could not even 
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conjecture in such a mintite speciefl. These lines appear to 
be made up of lotigitudinat ntrhe, with tlnrk ^^riintiles ib their 
intervals. Anterior and posterior liiirs iirc aUu visible, but 
less distinct in general than the lateral. The tail h very 
vmable in sbape; in the female it fiometimea is filiort and 
rapidly acuminated; in other specimen* it i& long, attenuated ^ 
and occasionally even uncinated at its extremity ; near the 
tip smal! papillEe or elevations are obvious, and in some indi- 
viduals these give an obscure appearance of serration to its 
margin. The tail of the male is much shorter, blunter, and 
more rapidly narrowed to its rounded cud, which is more be- 
velled in its ventral than on its dorsal aspect, to accommodate 
the masculine organs of reproduction. 

The head presents three tubercles, which are nearly equal 
in size, but they are not so distinct as they appear to be la 
other allied species; they exhibit several small irregular 
granulations oo their inner or oral aspect j on using gentle 
compression I was able in several individuals to see a fine, 
slightly curved tube projecting between the three tuberclea ; 
this, I think, is similar to the tube referred to by Bremser in 
other species of Ascaris, which he takes to be the true mouth, 
bnt which appearance Wedl considers to be due to the protra- 
sion of the everted lining of the cleft proboscis. Through it I 
was enabled to evacuate, by gentle pressure, currents of 
" crannies from the cesophagua. 

In a few of ray specimens two lateral alae exist, one on 
Bather side of the head ; but this appearance seemed rather un- 
jmmon, as I could only find it in about eight per cent, of 
le examined specimens ; when present these svings commence 
imediately outside the tuberclea by a raised or prominent 
ircular collar, behind which the flat, slightly wrinkled alas 
start and extend backwards and outwards for a short distance, 
when they rather suddenly contract until their margins be- 
come continuous with the wrinkled integument. Though this 
appears the usual disposition of the wings, it is sometimes 
departed from ; as in one individual I saw the wings estending 
down the anterior part of the body for a considerable distance, 
and gradually diminishing until they were lost about half a 
line behind the head ; in one case, also, the naked subglobose 
head was united to the trunk by a narrow neck, which was 
bordered by a slight ala. These variations show, I think, how 
little these appendages, per se, are to be valued as marks for 
the distinction of species. I could not associate their preseaee 
with any conditions of age or sex, for though I only saw them 
in females, they were by no means frequent in that sex, and 
seemed completely irrespective of youth or maturity. 
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Ffom the head the o&sopbagus posses backwardsj and is 
vftriable in position and length. It ie usually curved, with 
ita concavity directed forwards, and it forms abont one third 
of the entire diameter of the animal's body ; it is not^ how- 
ever, nniform in calibre, for in some individuals it exhibits 
slight oonBtrietions, while in othera it was dilated into shallow 
pouches. It» cavity seemed to be like that of other ascaridea^ 
rather triquetrous than cylindrical, and its walls were marked 
with longitudinal striEe ; but whether these were due to 
muscularity or no I could not positively pronounce^ though, 
from the thickness of the coats, it is most probable that it ia 
a muscular tube. Aa remarked by Rudolphi, it is much 
lorifjer and straighter in males than in females, and varies 
from one third to one tenth the length of the entire body, 
being shortest in those females which were crowded with 
eggs, and longest in the adult males. Its lower end^ after a 
slight constriction, became suddenly dilated into a globose 
stomach, called by Rudolphi the proventricnlus, which is very 
thick in its coats, and filled with a greenish -coloured mass. 
Its cardiac orifice is rather narrow and constricted, while the 
pyloric aperture is wider, and when compressed seems some- 
what valvular^ the granular contents passing more freely from 
the stomach to the intestine than in the contrary direction. 
In some individuals this cavity was perfectly globular, in 
others it was slightly conical and flattened ; its usual shape 
is that of an oblate spheroid, to the poles of which the tEto- 
pbagus and intestine are attached, A similar globose cavity 
in Ascaris infecta is described. under the name of gizzard by 
Pr. Leidy, in the first part of the ' Smithsonian Contribu- 
tions/ page 43. From the inside of the body-wall three or 
four apparently solid curved processes pass to the wall of the 
stomach, and serve to suspend it in the animal's body- cavity. 
The intestine commences by a clav*ate dilatation, which gradu- 
ally narrows, and passes in almost a straight course back to 
the anus, which is a slit-like orifice, situated a little in front 
of the tail. Shortly before it reaches this point the gut ex- 
hibits a shght enlargement, below which the narrower sub- 
Cylindrical or pyriform rectum turns off at an obtuse angle, 
ajid terminates the canal. Around the constriction, which 
marks the origin of the rectum^ are arranged four small pyri- 
form sacs, one in front, one on either side, and one posteriorly, 
granular in appearance, and having their narrow peduncles 
or necks continuous with a duct which opens into the gut 
immediately above ita termination. In one specimen a spur 
was seen distinctly passing backwards to the body-wall from 
the anterior extremity of the coeca. Concerning the nature 
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these bodies we may hazard Beveral conjeuturea ; they mlglil 
e the representative of such a compound or braiicbed 

imeiitary canal as is fouud in other Eutozoa and in Annelida, 

they might be epecial secreting organs. With regard to 
^the first of these theories, it ia known that iuteatinul ct^vn do 
occur in other Bpecies of Kutozoa, Mehlia, in ' Ui»/ fof 
1831, p. 91, describes several of tlicse in various species of 
Ascaris; and Leidy (loc. cit., p. 49, and Ft. vii, of art. 2} 
figures a large coeeum in Thelastomum a/tpetuHculaium. In 
these, however, t!ie diverticula arise high in the digestive 
tract near the point of junction of the stomach and oeeopha^u^, 

d often directly below the oesophageal constriction, wiiii;h* 

far from being the case in the subject before us. Tht'ir 
ular nature, narrow necks, and constant low potiition, as 
as their number, and the length and distinctness of their 
have led me to think that they might perhaps be 
organs of excretion; mayhap the earliest traces of renal 
organs in the animal kingdom. It may be remembered, with 
regard to this, that the presence of distinct secreting glau- 
dular organs in Nematoid Entozoa is no new fact, for Professor 
Owen has described salivary coeca as existing in GraikosUma 
uciileata. Other glands also have likewise been describud, 
■which I will notice more particularly hereafter. From the 
side of the intestine, below these cteca, fine lateral threads 
Ijiasa off, and are lost on the body-wall above the anus ; these 
eeem to suspend the gut and the coeca, and might be named 
retinacula. 

The nervous system, if any existed (wbicb we may suppose 
to be the case from analogy), completely eluded my search. 
There are, as I have before stated, dorso-veutral Uhes, and ia 
some individuals the ventral was much the larger and more 
'distinct; it may be nervous in its nature, but presented ua 
distinct character by which I could recognise it as such. 

On the ventral aspect of both sexes, corresponding to ft 
concave and well-marked sinuosity or depression of the super- 
ficial abdominal line, a very small bilobate aperture was visible 
on the body-wall opposite, or a little above the level of the 
tipper dilated end of the intestine ; in one or two, however, it 
was much below this point ; from this a small tube passed 
for a very short distance inwards, and then gave ofi' four 
small prolongations, two of which pass forward, and are lo«t 
in the anterior part of the lateral lines, while the other pair 
pass back into the posterior portion of the same lines, whwe 
they expand into very graaU dilatations, beyond which they are 
Bot traceable. 

It was with very t5onsiderable interest that I detected this 
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structure, which is similar to that described and tigiired in 
the appendix to Badge's 'Dissertatio de Evohitione Stron- 
gylua aurinilaris/ and which has been traced by Dieaing in 
Other Nematodes. MehHs, in his paper in 'Isis,' 1831, 
p. 81, describes a similar organ as existing in Strongylua 
hypostoma, but imagined he saw it parsing as far forward as 
the mouth, in which he thought that it terminated ; but this 
error was corrected by Von Siebold ; and in many of my 
specimens the character of the external foramen is seen with 
extreme clearness. This undoubtedly is a glandular organ, 
but of what nature it is hard to say. Mehlis (ioe. cit.) has put 
•forward a not improbable hypothesis regarding its use, and 
imagines that it |iours out an ii-ritating secretioiij which 
stimulates the wall of the intestine of the host, and so causes 
it to pouront an increased amount of pabulum for the animal's 
wants : such may be the case, but we have no evidence on the 
Bubject, 

Enveloping in its convolutions the intestinal canal in the 
female, a tortuous elongated ovarian tube can be traced, 
usually single^ though iu three of my specimena I found it 
to be double ; it commences by a narrow but not very sharp- 
pointed extremity, which is apparently attached slightly to 
the deep surface of the body-wall, near the lower end of the 
cesophagus ; from this point it courses tortuously, measuring, 
when extended, twice or three times the length of the entire 
body of the animah At its commencement it contains a 
finely granular, almost homogeneous, mass, which shortly 
becomes consolidated into oval vitelliue masses, which soon, 
at a. small and very imperfectly marked dilatation in the tube, 
become perfect ova of a narrow elliptic shape, composed of a 
dark granular, at first obscurely divided, vitellus, which 
occupies one half of the bulk, of each ovum, and is surrounded 
by a transparent albuminouB fluid enclosed in a hard casing 
or shell. These ova are arranged in a single row in the lower 
or uterine portion of the oviduct, and occasionally from a 
rupture of this tube they may be seen floating free iu the body- 
cavity of the parent. 

The perfect ova are not so numerous as they are described 
to be in other species of Ascaris. I have found them to range 
between twelve and fifty-five in number. The uterine tube 
or ovdduct terminates at a small and oblique opening on the 
ventral aspect of the animal, and usually at a point midway 
between the stomach and the anus. In case the oviducts be 
double, they coalesce shortly before they arrive at the vulva. 
Siebold refers to this opening as being a transverse slit with 
swollen margins, hut it certainly seemed to me to be roundish 
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bordered by a slightly prominent lip or margin. The 

oats of tbe duct thicken, and the cavity contracts imtiie- 
iately before it ends at this aperture. When some of these 
females -were left immcrsied in water for a week the ova 
ommenced to become developed. At first the eggs were 
lied with the finely granular, irreg;iilarly divided vitellua, 
bicb regularly segmented. Its first stagea of Begmentation 
icaped my observation, and many ova presented six, nine, or 
tnore globules of the parted yolk when first I examined them. 
Soon the mass became finely granular, and assumed ati ellip- 
tical shape, which in some became curved or arcuated. The 
-two extremities then begin to be differentiated, and from the 
posterior end a lateral turn or projection extends, at first 
,«hort, but soon considerably elongating, until it becomes re- 
markably like the tail of the adult, twisted to one side. The 
anterior end becomes blunt and somewhat flattened, and no 
granules appear in it. At tliia stagCj in some of the more 
perfect, a moniliform thread appears to pass down the centre 
of the body from the mouth to tbe root of the tail projeetiou, 
forming the primitive trace of the abmentary eanal. 

I was not able to observe the development of the reproduc- 
^ory apparatus, but it is probable that it does not appear until 
tbe young animal has become liberated from its ehcU. All 
the changes which I have noted took place inside the oviduct 
of tbe mother, but I also observed ova floating in the aur- 
ronnding fluid in similar conditions of development. 

The male sexnal organs are made up of, first, a testis, 
tubular and elongated, but not as long as tbe ovary; this 
begins small and rapidly thickens, until it rivals the intestine 
in size ; this ia at first filled with an indistinct granular 
material, but afterwards contains more perfectly elaborated 
spermatic fluid. These tubes are not easily unravelled, and 
in some males (probably those which are immature) the whole 
glandular mass seems as though it were a lobulated indivisible 
structure. Near the posterior extremity of the body the 
testicular tube ends in a large dark, rough, bilobed, seminal 
vesicle, which lies on the ventral surface of the intestine, and 
sends off below a narrow duct to the root of the intromittent 
organ. In front of the blunt bevelled tail projects the 
spiculum, a slightly curved body with a pointed pen-shaped 
extremity ; half of it is included in a canal in the animara 
body, from which it passes by a small opening, whose pro- 
jecting margins overlay its sides for a short distance, 

A little in front, and to tbe side of the large spiculum, 
a smaller one is seen, much more acute, and communicating 
with the spermatic vesicle by a small canal. This second 
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smaller organ did not escape the atteution of Dujardin, and 
it TFag noticed hj tfiat naturalist as a character marked 
enough to separate thia species from Aficaris, and to elevate 
it into a gemis by itself. To tliis distinction I think we will 
be able to confirm its claim after onr careful examination j 
first, on account of its unequal apicnla; secondj from its 
rudimentary coeeal secreting appendages; thirdlyj from the 
comparative indistinctness of iti9 oral tubercles ; and so, follow- 
ing the great French hclminthologist, I think we are justified 
in naming it Atractis dactyluris. 

I cannot close these remarks without taking the opportunity 
of recognising my obligation to Dr. John Barker for his in- 
valuable assistance in the course of my investigation, in veri- 
fying from independent observations almost all the results 
which I have tabulated in thia paper. 



Additional Stop recommended for oblique Ulumination with 
the Achromatic Condenser. By B, Wills Richard'- 
SON", F.R.C.SJ., Surgeon to the Adelaide Hospital^ 
Dublin, 

In the January number of this Journal I drew the atten^ 

tion of micros copista to some advantages which I had derived 

from the use of peculiar-shaped stops delineated 

^^^ in that communication. After my paper had been 

I^^H priuted I further experimented on oblique illumi' 

^^^^ nation with stops, one of which I found so par-* 

tieularly useful that I have had the accompanying 

illustration made of it. 

It might be thought that with this stop and high powers, 
such as the ith and -pitb, the Hght would be too much inter- 
cepted. It is not so, however, for at the present moment I 
have before me the markings of P. Fascwla beautifully dis-' 
played by it, and a 4th of T. Ross's make, I can, therefore, 
also speak as highly of thia stop as I did of those recom- 
mended in my last communication. In the short paper 
just referred to, I mentioned that at the time of writing it, 
the highest powers I had used with the stops were the 4^th 
and -Lth objectives. Since then, I have tried them with 
Nachet's objective 7, which is equivalent to about the -yVtb 
of English makers, and have found that it performs e^cel- 
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lentily with some of the stops ; best, however, with the second 
of the former illustration, the stop with the largest circular 
holes. The Nachet's 7 I use, is without a covering glass 
adjustment, so that it is really wonderful the definition it 
gives with the aid of the stop I have described. 
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GERMANY.— Kolliker's und Biebold'a Zeitsclirm. No. 1, 
1866. — Tbe first part of the sixteenth volume of tbis most 
satisfactory jourual appeared in Marcli. It contains the 
following; papers : 

1 . " Researches on Connective Tissue and its Ossification," 
a. valuable paper by Dr. Leonard Landois, which may be 
compared with Dr. Waldeyer's essay on ossification in Max 
Schultze's ^Archiv,' 

2, "Larval Eyes {Ocelli compositi,miki)" by Dr. Hermann 
Landois. — Malpighi was the first anatomist who recognised 
these eyes, of which he speaka in his essay on the silkworm. 
Dr. Landois here goes thoroughly into their structure and 
form in various insects, treating of them under the following 
heads : — 1 . The situation of the eyes. 2. The larval eye. 
3. The cornea. 4. The lenses. 5. The iris. 6. The so-called 
crystalline body. 7. The envelopes. 8. The muscles of the 
larval eye. 9. The two enveloping membranes. 10, The 
optic nerve. 11. The trachcte of the eye. 12. The innerva- 
tion of the eye. 13. Morphological and physiological remarks. 
14. Comparison of the larval eye with the facetted eye. 

' 3. " The Metamorphoses of Corethra plumicornis" by 
Dr. August Weiamaun. — This is one of those able memoirs 
on insect anatomy for which the Professor of Zoology at 
Freiburg is so well known. The Coreihra-Iarva has already 
furnished anatomists with interesting facts relative (so the 
natural history of the Diptera, its excessive transparenev and 
abundance rendering it a ready object for study. Dr. Franz 
Ley dig some few years since published some observations 
made on these larva, in which he demonstrated the relations 
of the tegnmentary hairs to the nervous system, and gave 
other important details of structure. Dr. Wcismann's paper 
ia a most extensive essay j iJlnstrated by five large and care- 
fiilly executed plates. He commences with a very detailed 
description of the various organs of the larya^ and then traces 
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the changes undergone by each part through the pupn to the 
iinago stage. The little air-saca which arc so ttoticeabte hi 
the Corethra-htrvof arr, Professor Weismann consider* , to l>o 
regarded as a hTdrostatic apparatus rather than respiratory. 
The type of metamorphosis presented by Corethra in eon- 
trasted with that presented by Musca, and is thus briefly 
stated : — The segments of the larva are changed directly into 
the corresponding eeginents of the body of the imago; the 
appendages of the head are changed into those corresponding 
in the head of the imago j those of the thorax commence at 
the last larva-moulting aa outgrowths of the hypodermia 
round a nerve or a trachea, from which cellular integument 
the formation of the tissues in the interior of the appendage 
proceeds. The larval muscles of the abdominal segments 
remain unchanged in the imago ; the peculiar thoracic muscles 
of the imago, as also *ome further abdominal muscles, are 
developed in the last larval period from indifferent cell-strings 
already sketched out in the egg. The genital glands date from 

I the embryo, and develop steadily ; all other systems of organs 
passi without any or with little change to the imago. Not 
any or only an insignificant corpus adiposum exists. The 
pupa state U short, and presents an active life. 
4. " Researches on the Embryology of the Hemiptera," by 
Eh Mecznikow, — This is the record of some observations on 
the ova of various inseeta, made in the laboratory of Professor 
leuckart at Giessen. The genera studied were Corisca, Coccus, 
AspidiotuSf Chermes, and others; also Phryganea and Simufia> 
The author combats Professor Huxley's view with respect to 
the rudimentary abdomen of Aphis. 
Max Schnltze's Archiv far Mikroskopiaehe Anatomie. Fourth 
Part, 1865. — The concluding number of the first volume of 
this valuable journal has at last made its appearance, and 
a very beautiful number it is, with eight plates, excellently 
executed, and much interesting matter in the form of original 
papers. 
1 1, " On the Spermatozoa and their Development " by F. 

Schweigger-Seidel. — This is a somewhat extensive essay on 
the subject, the author reviewing the work of his predecessors 
in this field, and remarking on the development of the 
spermatozoa in the frog, newt, barn-door fowl, finches, and 
various mammalia. He finally states his results as follows : 
- — 1. The spermatozoon is not a simple nucleus structure 
{KoUiker)^ but answers to a whole cell. The spermatozoa 
are modified flagelliferoua cells. 2. In accordance with this, 
the spermatozoon is developed, not, aa KoUiker makes out, in ' 
the inside of a cell. Cells with spiral rolled-up sperm-threads 
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do not occur &s normal atructures in the ranteuta of the 
testicular canals. (Henle, 'Handb. d. System Anat.,' ii Bd-, 
fi. 356, makes the same objection against Kolliker relative to 
the roUed-up sperm-threads.) 

3. In the testicular canals oecuf twa sorte of cells (Henle), 
not only in mammalia, but also in birds and amphibia. Only 
the one kind, with smaller clear nuclei, enter upon the change 
into spermatozoa. Many peculiarities in the form of the 
sperm-elemcnta are, without doubt, dependent on their some- 
times quick, sometimes slow, sometimes complete, and some- 
times imperfect development, 

4. The relations of the parts in their formation appear 
in the simplest way in the frog. In semen taken from 
the testis long-shaped cells may be observed, in one 
end of which the rod-like nucleus has located itself, 
while the other grows out to a haii'-like ciJium. The 
peculiai' cell-subatance disappears more and more in 
further development, until there is only a small compact 
piece between cilium and nucleus left remaining. It is this 
which is the middle-piece in the cx>mplete spermatozooid, and 
we can therefore draw the parallel— the head, the nucleus; 
the middle-piece, the modified celi-substance j and the tail, 
the hair-like cilium formed from the material for a cell. 
{Ankermann also regards the spermatozooida of the frog 
each aa consisting in itself of a nucleated cell, but he assigns 
to them a somewhat different mode of development.) 

5. The main features are the same in the mammalia as in 
the frog, only that here the " middle-piece '■ undergoes a 
more peculiar modification. The nucleus of the sperm-cell 
is intimately connected with the head of the spermatozooid. 
In quadrupeds the head is characteristic in its form, as in 
the mouse one can see lying at the edge of the yet round 
Bperm-cell the nucleus already transformed, whilst from the 
side, more or less directly opposite, the tail sprouts forth. 
Thus also the three segments in the spermatozoa of the mammal 
find their explanation in the manner of their development. 

Herr Schweigger-Seidel's paper is illustrated by a plate 
containing drawings of the spermatozoa of the frog, triton, 
house hen I, finch, sheep, field mouse, house mouse, hedge- 
hogs pigj guinea pig, and rabbit, in various stages of develop- 
ment. 

3. ''On the Alveolar Gelatinous Tumours" by Professor 
Franz Eilhard Schulze.^ — This ia apparently a valuable paper 
on the histology of the disease called Carcinoma alveolare by 
J. Miiller, Cancer areolaire gelatiniforme by Cruveilhier, 
Gelatiniform cancer by Caxswell,and GelatinomajGum cancer^ 
&c., by others. It is Uiustrated by a clear and well-drawn plate. 
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5. " On Darrmnelfa tturea, a Sponge vHh ttar-thuped hornjf 
Spicukt," by Fritz MiiUer.^Tliia is a t|ftfii)!.'<l (iescription of 
the structure of a spoiiKe of whii;lj Frit/- M iiller had pnM'!ou»ly 
sent a fragraent friiin Dfatrrro to Max Sfhultzo. Proft'»»or 
Schultae gave it the naiiie Darw'min, which, howeve?, had 
teen already applied l>y Mr, Speiic* Bate to an anipbipod 
croetaccau. Horr MuUer therd'ore chang't.'i the name of the 
sponge to DartiHnel/a. Its fibre* are dendroid, and not 
conjoined into a network, while the spicule* are lari^ and 
numerouB and soluble in caufttic soda. The chief intere«t 
attached to this sponge lies in its stellate horny opitnUes, 
■which Herr Miiller considers as presenting an important 
piece of evidence in connection with the Darwinian theory, 
since they aerve to bridge over the gap between Bponges with 
diiceouB and sponges with calcareou* spicnies. 

3. "Ob the Process of O-mficntion," by Prof. Dr. Waldeyer, 
of Brealau. — In this paper the subject of osaification is treated 
at some leufth, and a plate ilUistrating Dr. Waldeyer's views is 
attached. The views of H. Miiller, Gegenbanr, Mas. Schultze, 
SharpeVj Beale, Landoie, Virchow, and others, are discussed. 

5. " The Movement of the Diatomaeect," by JIai Schultze, — 
The movements of the Diatoroacese etill continue to puzzle 

licroseopists, and various explanations of this phenomenon 

lavebeeai advanced. Professor Schultae has carefully studied 
number of species — Pleurosigma angulatum^ Pleurosigma 
fasciola, Nitschia sigmoides, Surirelia bifrons, and others — ■ 

laking Tarious experiments and observations upon them. 

[e is led from these researches to conclude that a giutinous 
jrganic substancej which is concerned in rapid movement, is 

jread over the external surface of the Diatomaccae, It 
by tins protoplasmic sheath that the Bacillarim become 
[adherent to one another. Professor Schultze does not con- 
tider that this view afteets the question of the animal or plant 
nature of diatoms. He considers that tliey must be left 
with some other unicellular heingSj as of "uncertain king- 
dom/' until we know more of what constitutes the bowidary, 
if there be any, between plants and animals. Professor 
Schultze^s paper is illustrated by an elaborate coloured plate. 

6. *' On the Formation of the Spermatozoa," by V, la Valette 
St. George. — -This is the first part of an essay on the seminal 
corpuscles. The author gives many careful observations, and 
states that his researches lead him to coniirra Kolliker's 
statements, and with him and Henle to regard the bodies or 
heads of the spermatozoa as changed nuclei. 

7. " Experim&ital Studies on the Fatty Degeneration of Mus- 
cular Tissue" by Alexander Stuart. — According to the author, 
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in this dieeasej the rausciilar fibres become the seat of a 

thorough changBj which, piiramng its various stages of develop- 
mentj preaents, as a fiaal result, the conversion of the 
protein substance of the tnuscular fibre into fat. The changes 
are carefully traced, and a plate illustrating the structure of 
the diseased tissue is given, 

8. " £chmiscu^ Siffis^mundi, an Arctiscoid of the North 
Sea" by Mas Schultze. — In the first number of the ' Archiv ' 
"was a very valuable paper by Dr. Richard Greef on the ner- 
vous system of the Tardi^rada, and here we have a no less 
interesting paper by the editor on a new species of these very 
curious little " bear-beasts. '■' Though Arctiscoids are to be 
met with in moss on the roofs of houses, on trees, and in 
dykes and ditches — everywhere (so says Professor Schultze) 
in great numbers — yet the sea has only as yet furnished one 
species to the observations of zoolop;ists. This for raj called 
Lydella, was discovered by a pupil of Dujardin's, while crawling 
on the side of a glasa vessel containing sea water, and was 
described and named by the French savant. Professor 
Schultze^ while at Oatend, searching the weed-grown piles of 
the harbour for Anguillula^ Am(sba, and Infusoria , was for- 
tunate enough to discover a new form of Tardigrade living on 
the sea-weed, and belonging to the genus Ecbmiscus. I^r. 
Ki chard Greef at the same time obseiTed this form in 
Heligoland, in variouii positions, but especially among the 
weed subjected to tidal action. The greatest length of the 
specimen observed was -OH"' to "09"', so that the extreme 
minuteness of these animals may well explain the paucity of 
marine species known to us. Professor Schultze names this 
form E. Sigismundif in honour of hi* father, wlio did some 
Taluablc work in connection with the Arctiscoida, The oeso- 
phagus and intestinal canal appear to be the only organs 
which are conspicuous when the Eckiniscus is placed beneath 
the microscope, the curious little legs and eye-spots, and a few 
dermal hooklets, being also noticeable. Professor Schultze^s 
paper also contains some general remarks on the genus 
SchiniscuS) and is illustrated by a coloured plate. 

9. There is also a notice of the compendious little micro- 
scope constructed for Dr. G. Harley, of University College, 
by Mr. Collins, of Great Tichfield Street, and a few words 
from Herr H. Frey " On Good and Sound Microscopes" 
The microscopes of Oherhausen of Paris, Merz of Munich, 
Zeiss of Jena, and the cheap instruments of PilHscher and 
Smith and Beck, are noticed. The finer instruments of our 
three great London houses are not known to Herr Frey, nor 
is he able to give an opinion on Messrs. Powell and Lealand's 
^^^jth, on account of its great expense. 
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FRANCE, — Comptes Bendiu. — In the number for Bcceiuber 
ISth, we observe a paper, br Dr. Lacmse-Duthlert, " On the 

'Circulation of the Inferior Ammah.'* The uiithor observes 

that it is impossible to take up any ordinary tooIIubc and 

examine it without observing that a Ouiil ox, tides from ita 

body in sufficient quantity generally to thoroughly wet the 

.hands of the observer. The answers to the questions aa to 

rbat is this Uqujdj, whence it comes, ami how it eseapes, are 
the object of the present memoir. There is no doubt that a 
great number of the lower animals deprive themselves of the 
liquids of their economy by voluntary bleeding ; but this doeg 
not take place in the same way in all groups. With regard 
to the Molluscaj positive facts demonstrate beyond doubt that 
there is a communication between the circulatory apparatus 
and the external world. It has been shown by MM. Langer 
and Gegenbauer in Pteropods and Lamellibrancha, and by 
Dr. Duthiera himself in the Gasteropoda. In the ThHtjs 
leporina of the Mediterranean, between each pair of brarichise 
(numbering from fourteep to twenty on each side) which it 
carries on its back, is an oval foasa^ containing a little pro- 
jecting body pierced by an orifice, Au iujectjon carefully 
introduced at this orifice passes into the veinous system, or, 
if merely made to play on it, will be rapidly taken iu. There 
are thus, then, in the Thetys fi-om twenty-eight to forty ori- 
fices by which water can be introduced into the circulatory 
system or the blood be expelled. It is not, therefore, sur- 
prising that when one handles this animal the hand becomes 
inundated with fluid. The orifices are here provided with 
two nerves, Tegnlatiag^ sphincter muacles. In some cases the 
contraction of a mollusc may be so violent as to cause the 
blood to rupture the tissues and escape without the use of the 
normal exit. In Detitalium and Pleurobranchus M. Duthiera 
has described a valve and two muscles which regulate the 
passage of the liquid. In the Gephyrians (Sipun cuius, &c.) 
M. Duthiers compares the "perivisceral fluid" to the blood of 
the Mollusca, since it can be expelled by the generative ori- 
fices and by the canals of the renal glands. We may add, 
that in the OligoehDeta (earthworm, &c.) a constant commu- 
nication exists between the perivisceral fluid and the exterior, 
both by the segmental organs and by the dorsal pores disco- 
vered by Mr. Busk, and figured in Mr. Lankcster's paper on 
the earthworm ('Quart, Jouru. Micr. Science,^ Jan., 1865). 
In the coelenterate zoophytes the author considers the 
mouth itself as representing these orifices of exudation. In 
the solitary forms^ however [Actinia ^ &c.)j we have the tips 
of the tentacles perforated for the egress of the perivisceral 
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fluid. M. Duthiers coticlude*, from the facta which he 
adduces, that the blood of the Mollusc*, Gephyrea, and 
Zoopbyta muat be very different from that of Vertebrata, 
on account of the direct connectioii which it has with the 
external world. 

M. Balbiani, in » later uumberj records some remarkable 
observatioua on " Animal Celli." Some time aimce, the author 
described contractile vesicles which he h ad notieed in the 
unirapregnated ova of variotia animal*, and he now adds 
some observations on the existence of canals communicating 
with these contractile vesicles. His observations have been 
made principally upon the egg of Geophile longicornis; but 
he has also studied the ova of various Vertebrata, of Annelida, 
and Turbellaria. The facta which M. Balbiani describes seem 
to indicate a sort of circulatory system in these cells similar 
to that of the Infusoria ; but some confirmation of his opinion 
will be required before such a remarkable structure can be 
accepted aa an undoubted truth, 

Aiuialefl dee Solenoes NatorelleB, — |n the number of this 
journal for last November is a paper by Dr. Lacaze-Duthiers 
on "A new Genus of Ascidians." The remarkable little 
moUuscoid described in thia paper presents characters which 
will doubtless render it the type of a new group of Ascidia. 
While presenting the usual anatomical structure of that class, 
it possesses a bivalved shell, not unlike that of some sessile 
Brachiopoda, and affords a further confirmation to the views 
of Messrs, HusJey and Hancock, who have associated the 
Polyzoa^ Truncataj and Brachiopoda, Dr. Duthiers proposes 
to give this Ascidian the generic name Chevreulius. 

The first number for this year is devoted to a part of a 
memoir by M. Jules Cheron, entitled '' Researches to serve 
for the history of the Nervous Spstem of the Dibranchiate 
Cephalopods." This is a very extensive and valuable essay, 
and is illustrated by two plates, illustrating the nervous 
system of Eledone, and another. 

Journal derAnatomie et de la Phydologie (Eobin's). 1, 1866. 
^Among various other vaiuabie physiological papers in this 
journal is a microscopical one by Dr. J. F. B. PolailloDj en- 
titled "Studies on the Texture of Peripheral Nervous Ganglia'^ 
Tiie present paper is the first part of an essay on this subject, 
and consists of a very able historical review of the literature 
of peripheral ganglia. The author claims for Ch. Robin the 
merit of first propounding the view of " bipolar nerve-cells" 
which is now generally current. 

ENGLAND. — Annals and magazine of Natural History. — 
In the March number of this magazine is a translation of 
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Professor Leuckart'a paper on "The Sexual Repj'oduction of the 
Larva of Ceddomyia." In our last Chronicle we referred 
to this paper, and noticed Herr Hamin'o essay on the same 
ibject. Professor Leu ck art describes very carefully the 
'germ-stocks and germ-balls of the larvse, and makes some 
valuable remarks on the homological aspects of this curious 
case of agamic procreation. He points out that the germs 
which are developed in the larvae, while possessing many of 

the chaxaeters of eggs, and occurring in the position which is 
isually occupied by the ovaries, are yet but pseud-ova, since 
hey are not under any circumstance capable of receiving 
mpregnation. The name paeud-oimm Profeflsor Leuckart 
soasiders would be well applied to such bodies as these, had 
it not already been used by Professor Huxley for true eggs 

capable of being impregnatedj which develop spontaneously 

^■ririthout coitus. The case is regarded as quite parallel with 
^Bihat occurring in Aphis, the germs in the latter case being 
^■arranged in such a manner as to make them approach more 
^■closely in character to ofaries. These larvee may be sought 
for in most decomposing vegetable matters^ such as dead 

I trees, rubbish heaps, &c., with a fair chance of meeting with 
them, though they are liable to escape observation on account 
of their esceeding minuteness. 
" The Histology of Rhynchopora Geimtziana/' — Professor 
King returns to the contest on this subject in the last number 
of the ' Annals/ He has now made examination of various 
specimens with a good compound microscope, and still main- 
tains that the valves of this Brachiopod are punctured 
through and through, and not merely pitted. He explains 
away the evidence brought forward by Dr. Carpenter (noticed 
in our last Chronicle) by the supposition thatj, although the 
sections made by Dr, Carpenter were vertical, the perforating 
tubes do not run vertically^ but take a slightly oblique direc* 
tion. If this were the case, as Mr, King maintains, a vertical 
section would, of course, truncate the tubes, and produce the 
appearances given in Dr. Carpenter^s figures. 
'^ On the Structure of the Mouth in Pediculus/' by Professor 
Schjodte. — This paper is translated from the Danish, and 
deals with its subject in a most vigorous and interesting 
manner^ Dr. Landois, whose " Researches on the Pediculi 
of Man" have lately been published in '^KoUiker's Zeitschrift," 
maintains with others that the mouth of these animals is 
provided with a pair of mandibles. Swammerdam and other 
^^ old observer.«^ described it simply as a sucking apparatus. 
^m Professor Schjodte now comes forward to support the latter 
view. He believes that Landois and others have been misled 
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by their method of examiaatiou, which cotisiata in cutting off 
the head of the insect and placing it between two pieces of 
glasis. The pressure deatroys the natural arrangement of the 
partsj and rupturing the integumcEt bring$ into view two 
stnall cbitinous bodies which are mistaken for mandibles. The 
form of the head, narrow and pointed^ ia not adapted to 
supporting the muscles necessary for moving jaws ; and, 
moreoverj when the head is examined without pressure by 
reflected light, no jaws or mandibles are to be seen, but 
simply a sucking mouth. The author obtained several Pedi- 
culi from a workhouse, and kept them shut up in a box until 
they were hungry j he then placed one on his hand and care- 
fully watched its movements. No bite was inflicted ; but a 
long delicate tube was protruded and passed into one of the 
sweat-pores of the skin, and a rapid rhythmic motion was 
observed in a sacular body near the mouth, whilst peristaltic 
movements were seen in the intestine. In this way the little 
animal was soon gorged with blood, when the author cut off 
its head quickly and examined the "apparatus by which its 
operations had been effected, which he minutely describes. 
The mouth is simply a modification of the true Rhyncote type, 
and the Pediculi should merely he considered as bugs modi- 
fied to suit their circumatauces. The instauees of ^' lice-blanes/' 
&c., brought forward by Dr. Landois to support the view of 
the biting-power of Pediculus and Phtkiriua, can, says Pro- 
fessor Schjodte, readily be explained by other facta, and 
should ratlier be attributed to disease _ than any peculiar 
powers possessed by the parasites. 

" The Chevreulius CaUensis of Dr. Lacase-DuiMers," — Mr. 
Joshua Alder has written u letter to the ' Annals ' (March) 
relative to the little Ascidian whose description by Dr. 
I>uthiers we have chronicled above. It appears that the 
genua is noi new, but has already been named three times 
previously— once by Professor Stimpaon^ whose name Schi- 
xagcu-g, has priority, and twice by Mr. Mac Donald, who first 
called it Peroides, but afterwards changed this name. Neither 
of the earlier descriptions, however, are at all complete, and 
do not in any way detract from the value and interest of the 
paper by M. Laeaze-Duthiers. 

MlscellEuieoiLB.— 7^ so-called " spurious Entozoa" of Di*- 
eased Meat. — A large field of inquiry has lately beeri 
opened by soroe researches on the microscopic character of 
the flesh of animals that have died from the cattle plague. 
Minute bodies, varj'ing from ^J-irth to 1 of an inch in length, 
have been met with among the ultimate muscular fibres of 
ffuch meat, and it was at first supposed that they had some 
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connection with the cause of the disease. Before proceeding 
any further, however, we must at once state that they have 
nothing whatever to do with it, as a cause; the interest 
attached to them is, nevertheless, very great to the zoologist, 
since the study of them promises to add some valuable facts 
to the knowledge we at present possess of that most interest- 
ing group of Protozoa — the Gregarirus. The bodies observed 
in the flesh of oxen are described by Dr. Lionel Beale, who 
has carefully examined them, as elongated spindle-shaped sacs, 
containing granular reniform bodies arranged horizontally, 
and apparently capable of multiplying by division. The in- 
vesting sac is covered with minute, motionless, hair-like bodies. 
No nucleus is present in the sac ; but the reniform granular 
masses are stated by Dr. Cobbold to possess nucleoli. The 
structure thus presented is not far removed from that of 
many Gregarirus, particularly of the larger individuals occur- 
ring in the earthworm, though the hair-like processes some- 
times observable on these are considered as extraneous by Dr. 
Lieberkiihn.* The compacted reniform masses may be con- 
sidered as the results of a process of segmentation, similar to 
that by which the pseudo-naviculae are formed. The bodies 
thus described are by no means peculiar to diseased cattle ; 
they are met with in the healthy muscles of the ox, sheep, 
pig, deer, rat, mouse, mole, and perhaps other animals. Dr. 
Cobbold, in an article in the ' Lancet,' gives an excellent 
resum^ o{ the case. 

Miescher, in 1843, described such bodies from the muscles 
of a mouse, and a very good account of them, obtained from 
the muscles of a pig, is given by Mr. Rainey in the ' Philo- 
sophical Transactions ' for 1857, though he erroneously 
regarded them as the young stage of cestode entozoa. They 
have been described under a variety of titles, such as worm- 
nodules, egg-sacs, eggs of the fluke, young measles, corpuscles 
produced by muscular degeneration, &c. When considered in 
connection with the minute cysts described by Gubler, 
Virchow, and Dressier, from the human liver, they have an 
especial interest ; and the observations of Lindemann on the 
psorospermial sacs obtained from the hair of a peasant at 
Nischney-Novgorod, and in the kidneys of a patient who died 
from Bright's disease, bear very strongly on the nature of 
these bodies. The people of Novgorod are believed to get 
these parasites from washing in water in which Gregarina 
abound. The most interesting inquiry which is placed before 
us by these various facts ia whether, as Professor Leuckart 

* See our last " Chronicle." 
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has obserredj the psoroapennise (and we may add tli< 
"spurious entozoa" of cattle, and even many so-caJlec 
Gregarinm) are to be considered as the result of a special 
animal development, or whether they are the final products oi 
pathological metamorphosis. 





On the Development and Fat-corpuscles of the Marirte Polyzoa. 
By P. A. Smitt. (Om Hafs-Bryozoernas utveckling och 
fettkroppar.) Stockholm, 1865. 6 plates. 

Under the above title we have to welcome the appearance 

of an extremely interesting communication on the subject of 
the development and several points in the life-history of the 
Polyzoa, or as the author ternis them the marine Bryozoa. 

Unfortunately this essay is written in one of the almost 
unknown tongTiea, and we have consequently found so much 
difficulty in its perusal as to he at present prevented giving 
such a full abstract of its contents as we could have wished, 
and hope to be enabled to aflfordj with some assistance as to the 
lan^agCj at a future opportunity. On this occasion we will 
content ourselves with giving a summary of the contents of 
a former, as it would seem preliminary paper, on the same 
Eubject, which was published as an Inaugural Dissertation at 
Upsala in the year 1863, under the title of "Bidrag till 
Kannedomen hafs-Bryozoernas utveckling." 

For the following summary of the chief points noticed by 
M. Smitt in this Dissertation we are indebted to Professor 
Leuekart's Report on the Natural History of the Lower 
Animals for the year 1863 — just received. 

In the Bryozoa the author distinguishes sis different forma 
of cells, viz.: — aniraal-ceUs, ovicells, avieularia, vibracula, 
radical iibreSj and stem -cells ; but all of these, it should be 
stated, are never found existing together. In the Cyclosto- 
mata the animal-cells are found either alone or in conjvuic- 
tion with ovicells (Cmm) j in the Ctenostomata_, these cells 
are often met with conjoined with radical fibres { Vesicularia) 
into a common stem, whose cella contain the colonial nervous 
system, which baa repeatedly formed the subject of the 
author's observation; and amongst the Cheilostomata are 
Cellularia^ which exhibit a stiB greater 
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diversity of individual forms.* All these parts arise in 
exactly the same way, by budding, and when, incompletely 
developed are indistinguishable from each other. The gerna- 
capaules arise froiu animal-cells, whose tentacular apparatus 
and alimentary organs are aborted. The embryonic develop- 
ment of the Bryozoaj is, speaking geuerallyj very diverse, 
since it may be effected not only by fertilized ova and stato- 
blastSj but occasionally also as in Lepralia, by gem mules 
springing singly from the inner wall of the animal-ceUs, or of 
the ovicells. The formation of the rest of the contents of the 
cell (the digestive and respiratory apparatus, the sexual 
organs, and the statoblaats) also takes place, according to 
M. Sraitt, by fremmation, so that he ia disposed to assign to 
the Bryozoa (Polyzoa) a double polymorphism, an external 
and an internal, tlie former having reference to the cells and 
the latter to the viscera, which also may be more or less in- 
dividualiscdj as has already been pointed out by Allman/^ 

In the paper of which the above i« a summary, the author^ 
investigations were conducted in Crisia aculeaia, Alcyomdium 
ffelatinosumf A, parasitlcum, Flustrella hispida, (Etea truncaia, 
Euo'utaa cheltitOf StTupoceHaria acruposa^ Cauda reptans^ 
Flustra truncatu, FL membranaceaj and several species of 
Membrampora and Lepralia. 

In the memoir whose title heads this notice, M. Smitt 
describes a new species of CEtea in the following terms :^ 

(E. argillacea, n, sp. 

CE, elongata, recta, puuctata^ basi eonstricta. 

Hab. In mai'i Bahnsiensij nullo alio loco,_ut videtttr, ad- 
huc reperta ; per Modiolani oculina, affixam serpens inventa 
est. (Mus. Holm. Loven). 

Species (Eteae ligulateB (Busk) , maxime affinis, a q\xh tameu 
facile basi sua eonstricta dignoscitur. Longitude testae 
erectse eirc. 1"3 mm., eujus dimidiam partem superiorem, 
tenet apertra testse obMqua. 



On the Development of Ascakis NiGEovENoaA. 

In out last number we gave a notice of some late researches 
on the development of Ascaris nigrovmosa,-f by Herr E. C. 
Mecznikowj who at the same time claimed to be the original 

* In tbis clasa, all the bis forms of cells (ao termed) are eertainlj, not 
nnffequBntly, eo-eiisfent in the same polyzoEry.^G. B. 
+ "Quart. Journ. Mlc. Sci./ Jan., 1866, p. 25. 
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discoverer of the curious circumitaace that that nematode 
is capable of sexual reproduction, both in the parasitic and 
its free state, in which latter coiiditiDU it resembles the genu* 
Rhabditis, 

This claim on the part of Herr Mecznikow ha;i, a» might 
be expected, called forth a reclamation from Professor 
Leuckart, who was thus, as it were, iaferentiallj charged 
with having appropriated to himself in his previouB communi- 
cation some of the rcanlts of his pupil^s independent re- 
searches. In a recent paper* Professor Leuckart indignantly 
repudiates this charge, and, although he allows that the par- 
ticular fact with respect to A. nigrovenoia was first noticed 
by Herr Meczuikow, this only happened in the course of an 
investigation into the life-biatory of the Nematoda which was 
carried on by that observer under his own immediate auspices 
and directions, and in his own laboratory and with the aid of 
his own materials, A reply to this reclamation of Profeaaor 
Leuckart has been published in a separate formf by Herr 
MecznikoWj and, upon consideration of the whole case, it 
appears to us that, although Professor Leuckart, might, per- 
haps, have been more liberal in his acknowledgment of the 
assistance afforded him in his researches on the subject of the 
Nematoda by his quondam pupil, still that the latter has 
claimed rather more originality than he is entitled to, seeing 
that, although he actually observed the fact of the dimorphic 
sexuality of A> nigrovenosa, he was led to this observation 
during an investigation directed in a course pointed out by hia 
distinguished teacher. But leaving this very unpleasant and 
trnprolitable subject, we would draw attention to some of Pro^ 
fessor Leuckart^s observations upon the other contents of 
Herr Mecznikow's highly interesting commmiication. 

"With respect to the " cuticular lip *' mentioned by Mec- 
znikow in the embryo of A, nigrovenosa ^ Professor Leuckart 
remarks that it is not a continuous structure or border around 
the oral orifice, but composed of three distinct papillse^ as in 
all other nematode embijos hitherto observed by him. The 
rudimentary sexual organ^ whose considei'able size and high 
degree of development forms so characteristic a feature of 
this Ascaris- embryo, is an elongated body about 0'08 mm. 
in length, and O'OIS mm. broadj and containing, not a proto- 
plasm filled with nuclei) but distinctly isolated, though mem- 
braneless cells, 0'007 mm., to O"O08 mm. in diameter, and 
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furnislied with a veaiciilar nucleus 0"0048 mm, in aiae. la 
the immature embryo theae cella exactly resemble those of 
the intestinal epithelium, their only further chaiig^e consisting 
in their eventually becoming more transparent. 

With respect to the sesually mature Ehabditis-form, he 
observes that the pharyngeal walls are by no meana inuacular 
throughout their whole extent, as described by Herr Meczni- 
kow. Radial muscular fibres can only be noticed in two situa- 
tions in them, via., in the hinder enlargement^ where they serve 
for the movement of the three chitinous teeth ; and more in 
front, almost in the middle of the more cylindrical oesophageal 
tube, at which point the chitinous covering is also developed 
into a aort of armature. The caudal papilla; also in the male 
are not bair-likCj but tolerably thick and conical iu form. 

The larger-sized female, which in summer usually exceeds 
1 mm, in lengthj. has quite as distinct a nervous riog as the 
male, although this organ is by no means so distinctly de- 
fined in A. nigrovenosa as iu many of the nematodes. The 
female organs are imperfectly described by Herr Mecznikow, 
They do not consistj as assejted by him, of a membraneleaa 
string of ova^ but of two elongated saccalij which stretch for- 
wards and backwards from the geuital opening; and at the 
time of copulation, besides the vagina, two other divisions of 
the sexual tube may be recognised, viz., a uterus and an 
ovary. The former represents a tolerably thick, short canal, 
of narrow calibre, and apparently having cellular walls, whilst 
the ovary is formed by a very delicate, but nevertheless dis- 
tinctly demonstrable, atructurelesB membrane ] and its interior 
is filled with ova. 

He further remarks that, although the description given by 
Herr Mecznikow of the embryos is in the main quite cor- 
rect, that observer has overlooked the interesting fact that 
these embryos, whilst they are within the emptied body of 
their parent, present the Rhabditis-form of pharynx, possess- 
ing not only the two characteristic enlargements, but also 
furnished with three chitinous teeth, sm.aller, it is true, than 
they are in the preceding generation, but of the same form, 
and, like themi, moved by distinct muscular fibres. When 
liberated from the maternal body these teeth are lost, the 
muscular striae disappear, and the pharynx assumes a more 
Ascaridan form ; the creature at the same time has become 
capable of being developed in the lungs of the frog into the 
(Fell- known A. nigrovenosa. 

Professor Leuckart then describes experiments with respect 
to the introduction of the liberated Ascaridan embryos into 
the lungs of the frog. This experiment, it would seem, is 
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not always successful, but sufficiently often to show that the 
lungs are the true destination of the embryoi, which^ if 
swallowed, invariably perish after a time in the stomach. 
Professor Leuckart has carefully traced the development of 
the embryos into the perfect A. nigrovenosa in tlie frog's lung, 
and has foatid that they are all invariably females, so that 
there can be no doubt that the production of young in the 
parasitic Ascaris is entirely parthenogenetic. It is beyond 
doubt also, he says, that this mode of parthenogenesis is 
widely diffused among the nematodes, and cites as a tolerably 
certain instance of it the case of Filaria medinetma, Witn 
respect to which species, he remarks, that from Carter'a 
observations, it would seem probable that Filaria medinensis, 
like A. nigrovenmat exhibits two kinds of generations — 
a parasitic and a free, and that thus it would present an 
exact analogy with the parasite of the frog's lung. 

He is of opinion, however, that this notion is erroneous. 
And he is led to think so from the circumstance not only of 
the slight degree of development of the embryonal rudimental 
reproductive system, but further, from the striking similarity 
between the embryos of F. medinensis and those of Cucullanus 
etegans. According to all analogy,, the embryo of F, medintnsiB 
is equally destined to migrate as is that of CucuUanus^ 
though whether this migration is confined to the human 
subject or not it is impossible to say. 

At present, he says, notwithstanding his pretty extensive 
eiperience on the subject of the developmental bistoiy of the 
Nematoda, that of Ascaris nigrovenosa stands alone. 

On this account it is the more interesting to record the 
same phenomena in other groups of the lower animals, 
amongst which he notices the extraordinary fact discovered 
by Hackel, of the production, within the visceral cavity of the 
mature Gerymiia, by a process of budding, of Hedusoids of 
quite another organization [Cunirus), which also in their turn 
reach sexual maturity. He adverts next to the life-historv of 
Coccus formerly described by himself.* In this case, as in 
A. nigrovenosa, two successive generations of different kinds 
are thrown off, both of which become sexually developed, 
and both of which exist under different conditions. It is true 
that the vital conditions in the Aphis Aik& winged and the 
Coccus-like wingless generations are not so strikingly dif- 
ferent as in A. nigrovenosa ; but the difference between the 
two cases is only one of degree, and as such points distinctly- 
enough to the analogy which exists between them. It la 
remarkable, also, that in Ckermes the dimorpbism of the auc- 

• ' Aichiv r. Naturgeseh,' 1859, p. SOS. 
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aessive sexual generations is combined with the phenomena 
of parthenogenesis, which in this case is even exhibited in. 
both generations. 

For this mode of development, with the intervention of two 
sexual ^generations, which, on account of the sejcual perfection 
of the intermediate generation, does not come under the sama 
category with the usual form of " Alternation of Generation,^' 
Profeasoi' Leuekart proposes henceforth to employ the term^ 
Heterogony, a word which, it is time, has been otherwise 
appliedj but which, in its present sense, implies pretty closely 
wbat it was intended to express by its first employer, Johaanea 
M ill [er . W heth er H ackel 'sAlljeogonesis should b e included 
under Heterogony is at present doubtful_, and can only be 
decided when we learn the fate of the offspring derived 
from the fertilised ova of the two generations. Butj however 
this may turn out, we have clearly in this case, as in Chertmi 
and Ascaris nigirovenosa,^t any rate an instance of two different 
sexually developed generations which form links in the deve- 
lopment of one and the same species. 

Hitherto, he concludes by obser^'ing, we have been accus- 
tomed to regard sexual reproduction, not only as the end and 
aim of animal life, but also as the criterion of epeciflc indi- 
viduality. But neither of these assumptions is any longer 
admissible. 

" Nature follows its course, and what at one time appears 
as an exception becomes a law." 
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Dr. Beale's Glass Eeflector. — I have made several glass 
reflectors of various kinds and different thicknesses of glass, 
for drawing and measuring objects, after the plan of Dr. 
Beale. None of them were made, however, of neutral tint 
or coloured glass. There is a peculiarity attending thera, to 
which I wish to direct attention, as I havei not seen it noticed 
hefore. I had made several of glass from yt to J- thick, but 
I could not at first get quit of the double reflection from the 
two surfaces of the glass, which rendered it impossible to 
draw or measure objects satisfactorily. I found, however^ 
after many trials, that with every piece of glass I used there 
are two positions in which it may be placed distant 1 80° fixjm 
each other, in which the glass reflects only one image to 
the eye, and in this position, therefore, the glass reflector 
must be placed. This position, may easily be found upon 
trial for each piece of glass, aa upon looking at the reflected 
image of a window, for instance, by turning the glass round 
in the position it would be placed were it arranged for 
drawing, the two reflected images of the bars of the window 
will be found to converge into each other, and at the proper 
place disappear into one, and this will take place twice in 
one revolution. I understand the difficulty caused by the 
two images or double reflection suggested the use of thin 
glass for the purpose, hut the method I have indicated is 
simple, and so perfect as to render it equal to, if not superior, 
to a camera lucida. I am not aware if any of your readers 
are cognisant of this peculiarity, but, perhaps, some of them 
may inquire into and explain it. — W. Fobo^an, B, Warriston 
Crescent, Edinburgh. 



Growtngf Slides. — -The American growing slide described 
m the 'Annals of Natural History' for November, and 
mentioned in the discussion at the last meeting of the 
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Microscopical Society, is now made by Mr. BakeZj of Holbomj 

the pattern has also been sent to Messrs. Claadet & Hough ton. 

For operations where a large quantity of water in reserve 
is wantedj and there ia no necessity for the object to be nearly 
close to the stage, Mr. Beck's slide answers admirably. 

Those who are able to cut glass with a diamond can easily 
make the American alide for themselves at the cost of a few 
pence ; the best tool for drilling the hole is a small triangular 
file with the point ground to the form of a pyramid, used with 
turpentine ; the glass being pressed against a piece of cork for 
support, the points can be made without Heat by using thick 
gold siae. — W. T. Suffolk, Claremont Lodge, Park Street, 
CamberwelL 



Mountiiig Diatoms.' — Can you or any of your readers inform 
me how to make microscopic objects (diatoms, for instance) 
Btick on a alide after they are arranged ? I have tried many 
ways, but none of them answered to my satisfaction when I 
compared my slides with the beautiful ones arranged by the 
Loudon mounters. I find no difficulty in picking off and 
arranging the diatoms in any patterns, but what I failin is to 
make them adhere to the slide after I have put the balsam on 
them. I am now engaged with some beautiful forms from 
the Montray and Les Aogeloss deposits, and it is esceedingly 
annoying, when I have got the diatoms arranged nicely on 
the slidesj to find them floating away ; when the balsam ia 
put on I have no doubt there is a very simple way of over- 
coming this difficulty, and perhaps you or some of your 
numerous subscribers can assist roe to it. — W. Ward, Hull, 



We have recently had an opportunity of examining two 
new forms of instruments constructed by Messrs. Murray 
and Heath J in one of which the great object of furnishing a 
stand at a low price^ but which should yet be capablCj if 
desired, of being adapted to the use of the highest powers, 
and fitted for the addition of all accessory apparatus, has, it 
seems to usj been very satisfacEorily obtained. The stand 
itself is remarkably steady, and the objectives — which, we 
understand, are furnished with it for £5 — are a i inch of 75° 
and an inch of 15°, both, as tested by ourselves, of eicelleut 
quality. 

The second instrument is one which has been contrived for 
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use in the demonstration of objects to a cla«» of studeata. It 
is but too well known to those who are engaged in teaching 
how liable the objects exhibited, and sometimes even the 
object-glass itaelf, are to be injured in the hands of those 
unaccustomed to use the microscope. In oder to avoid this 
riskj Messrs. Murray and Heath have constructed an inatru- 
ment intended to combine an ordinary with a demonstrating 
class microscope. It consists of a small microscope, the bod^ 
of which can be inclined at any angle, with a mirror on a 
ball-and-socket joints and a universal movement to the stage- 
plate. When it is to be used as a class microscope the slide 
18 placed in a shallow box, into which it is locked by means 
of a key. The same key locks this boi firmly on the stage- 
plate. When the object has been found this latter can be 
secured firmly on the stage in the same manner. After 
focusing, the body is also locked in its place with the same 
key, the final adjustment being made with the eye-piece. 
The body is then placed in a horizontal position, and fastened 
■with, a screw. The instrument can now be passed round a 
class-room without possibility of injury either to object or 
object-glasg. The illumination can be obtained either by 
holding the instrument against the window or by means of 
a small lamp similar to that employed by Dr. Be ale, and 
which can be so adjusted as to be used either for opaque or 
transparent objects. This instrument appears to be very well 
adapted for the purposes for which it is intended, and> at the 
same time, if without the contrivance for locking, to be a 
useful portable form for general or professional purpoaes. 
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MicHoacopicAL Society. 

December IZih, 1S65. 

James G-laishee, Esq., F,E.B., Preaident, in the Chair, 

The PB.ESiDETi^'i' read the 7th Kule of the Society, with respect 
to the retirement and election of certain memberg of the CoimcU 
and other ofiScera, and announced that the Council reeoimnended 
to fill the office of President for the ensuiog year, himself; as 
Treasurer, G. J. H. Allen, Esq. ; and as Secretaries, Gr. E. Blenkina 
and F. C. S. Eopef, Eaqra- ; and that H. A. Freeatone, B- Mea- 
tayer, Esqra., Dr. Millar, and Samuel Charles Whitbread, Esq., 
should be elected members of the Council, in the place of Dr. 
Beale, H. Deane, Esq., B. Hodgson, Esq., and J. Newton Tomkina, 
Esq., who retired in accordance with the Bye-laws of the Society; 
and that the names of the g^entlemen recommended ttotdd be 
Buepended in the usual way. 

Mr. Beck read a paper entitled " A Short DeBcription of a 
New Species of Acatua, and ita agamic reprodnctioa." (' TraoB.,' 
p. 30 ) 

Mr, Slack. — AVith reference to this interesting snhject, I may- 
mention a report, in the 'Archives dea Scieaces' for Octoher, of 
some remarks made by Dr. Claparede at a meeting of the Society 
Helvetique dea Sciences Naturellea. Dr. Claparede said that 
several of these acari were bim^orphic ; that is to Bay, the male and 
female present very different appearances as regards form and size. 
He said that the so-called genus Hypopus (I believe, a kind of 
acania without mouth or digestive apparatus) were the males of 
a Bpeeiea in which the females were much larger and very different 
in aspect. His remarks are somewhat imperfectly given, but I 
gather from them that in these cases of dimorphism the male 
acari are so different from the female as to justify the apprehen- 
sion that they belong to a totally different species. I find the 
Hypopua described in the ' Microscopical Dictionary ' as without 
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moutli or iutesttuea ; and if these organB are absent, tbejr would 

resemble the mide rotiiere, tbe nature of which Mr. Goese and 
otherH have elucidated. Mr. Beck wna kind enough to show me 
his specimens, and I thought it would be ai well to call attention 
to Dr. Claparede'e remarks, because they show the importance, 
when eiperitnenting on the agaroic reproduction of acari, of 
excluding individuals of ditfurent abape that might proTe to bo 
males in disguise. 

A vote of thanko waa accorded to Mr. Beck. 

A paper " On Cells and Cell Mounting" was read by James 
Smith, Eaq., F.L.8. (' Trana.,' p. 34.) 

Mr. Beck, then read a paper " On Improved Growing Cells.'* 
(' Tran^.' p. 36.) 

Mr> LoBB (referring to Mr. Beck's paper) stated that he had 
received a letter from Professor H. L. Smith, .of Gambier, Ohio, 
U.S,, calling attention to an article on a new growing ilide in 
* Silliman*^ Journal^ for September ; and he had aUo received & 
fllide from tliat geutlem^an. 

Mr, Jabez Ho(io. — I do not think Mr, Beck's cell will replace 
that of Mr. Smith, or the one that was shown by Mr. Sufl'olk. 
It seems to me that the great use of that cell would be in viewing 
very fine objects, that ia, in using very high powers for the pur- 
pose of viewing them. If we uab Mr. Beck's cell we have an 
interference with the light through the thick glass, but in \-iewing 
objects in Mr. Suffolk's ingeniouBly-coutrived cell it appeared 
that we had obtained the long-desired use of the thin glass for 
objects in Snid, and I think there is very little to he gained by 
goiag away from the live-box that has been so long in use to the 
old deep, thick glaas cells, and that the live-boi will even be as 
serviceable aa the one proposed by Mr. Beck. I do not think we 
should get the same good from his proposition t!iat we do from 
the other, I rather differ from the view he has taken of the inge- 
nious cell shown to us the other night by Mr. Suffolk. I should 
like to hear what Mr. Suffolk has to say about this cell, because 
he has had the opportunity of using it over and over again. 

Mr. Suffole;. — The cell is not my own contrivance ; I copied 
it from the description, in ' SiUiman's Journal.' Mr. Hogg, I 
think, mistakes the use of the cell, which is to keep a feeding-cell 
for the animal. I have seen Mr. Beck's cell to-nighfc, and I think 
it will answer the purpose perfectly ; but I am alraid it has tbe 
disadvantage of not allowing the parabola to work closely enough 
to the under glaas. 

M>. Beck. — I have not altered in any degree the principle 
suggested by Mr. Smith, eicept that in Mr. Smith's cell we look 
through a considerable thickness of wate'r, which would entirely 
prevent the use of the parabola, whereas here we look through a 
piece of glass. Mr. Smith has two thicknesaes of glass and one of 
water, whereas I have only one of glaas. It is the same principle, 
and I do not claim anything for this invention. 

Mr. Hotiff. — Mr. Smith's cells can be easily cleaned by taking 
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off the front gla^a and cementing it down again. It may be done 
easily by any one used to cleaning gUsBes. 

Mr. Hall roae for tbe purpose of malting some remai-ka on 
Mr. Smith's paper cells, and brioging to the notice of the Society 
Bome of Mr. Lee's cells, made on the principle of pill-boies. He 
Bsid — I thought them very good when I received them, and the 
only possible objection to theni is that they might he affected by 
damp. Mr. Brooke, our then President, thought that if they 
were made with cement instead of ordinary gum that diflB.culty 
would be overcome; I think I have overcome tlie difficulty by 
soaking them in Brunswick black, I wish to call special attention 
to these cells, which I consider better than Mr. Smith's, and for 
this reason — because, made in the way I have mentioned, they 
can be made as cheaply as Is. a gross, or thereabouts. They can 
be cut any depth or size, and can be made very accurate. They 
have another advantage, and that is, that the edges of tbe paper 
in the piU-box cella are placed upon the glass slide, and the upper 
part ie covered with the fine glass, which preventa any damp 
passing by capillary attraction. Now, if I understand Mr. Smith's 
cell, the reverse is the case, for, being punched out of fiat card- 
board, the edges of the paper would be upwards, and thus render 
them liable to be affected by damp, I wish to call attention to 
these cells that I ha^e soaked iu cement, as I think the process 
will be found better and far less troublesome than to punch them 
on Mr. Smith's plan. 

Mr. HEirfi.T[ Lee. — I beg to thank Mr. Hall for introduciDg to 
the notice of the Society the cell 1 mentioned some time ago ; 
but, though it was very useful in its way, I think Mr. Smith's has 
an advantage which has not been mentioned, inasmuch, as he is 
able to do a greater number on one sheet, and it is all done in 
on© operation, by which a great saving of time is effected. 

Mr. Sttat>bolt.-^I object to paper cells of every description ; 
I think them thoroughly bad. I never saw an object mounted on 
ft paper cell that would last any length of time ; and I am the 
more induced to call attention to that fact just now, because the 
gentleman whose paper has been read has alluded to a certain 
material for mounting his cells that, in my opinion, is better 
adapted for making them ; I mean marine glue. N'ow, some 
fifteen or twenty years ago I was in the habit of mounting a large 
number of microscopical objects, some dry, some wet; and the 
mode I found most efficacious for the dry cells, and the most 
ready of application, was to make tbe cell itself of marine glue. 
I got a common iron spoon, into which I put my marine glue, 
And held it over a spirit-lamp until it was soltened. I then threw 
it on a flat surface while soft, so that it might be squeezed or 
pressed to any degree of thinnesa. When that was done all I 
had to do was to place it on a card, and, with two or three gun- 
punches, punch out a number of discs of various sizes, and tbui 
get smaller or larger rings of glue. I then simply take the glass 
slide, warm it over a spirit-lamp, pick up one of the rings of 
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melted glue atid drop it oti, ftud it fixed itaelf. I could prepars 
200 or 300 of them in the course of an eveoiog, if neceeanry. If 
the object will bear a little warmth, we have only to heat the thin 
glass disc with which I cover it, put it ou to the marine gliie^ und 
it cements itaelf. The whole thing is done without any diiBculty. 

Mr.WENUA^M. — I beg to confirta what Mr, Shadbolt hfis said as 
to the use of paper being unsafe in damp places, and I also wish 
to call attention to a subatanco for making celle which is not 
generally known. In mounting Podura Bcalea and other eimilar 
objects ou thin gloss, it is generally my practice to put the ecales 
on the thin gmsa covers, and fix them with common heel'ball, 
drawing a Lot iron round tbe edge of the thin gloss, which cements 
it perfectly. 

Mr. SurroLK. — I have another material to mention^ — pure tin, 

^bich ifl a Boft metal, and can be cut with a knife or pair of 

aeisaora, or punched. It is acted on by nothing but nitric or 

hydrochloric acid, and I have uaed it both for wot and dry objecti. 

I have only obtained one tbicknese, but the metal will roll to any 

I degree of thinness that may be necessary. 

Mr. Brook. — I have to mention one other uiaterial for the 
lounting of dry objects, for which, aa far aa 1 know, we are 
indebted to Dr. Golding Bird, who used it eitensively for mount- 
ing Bpecimetia of Bryozoa, viz., smaU vulcanized india-rubber 
baudii cemented down to the gla&s with a aolution of India rub> 
ber* and then the slide was cemented on with the same materiaL 
They certainly entirely obviate the difficulty of any moisture 
getting in, as they ai'e wholly impervious to wet. I have fre- 
quently made use of card discs myself, eapecially for mounting 
dry objecta. I merely punched out small discs on the card, ana 
then, with a small punch, punched out the centre ao aa to leave 
an annulua That has been attached to the glass slide, and the 
thin glass laid over that with any kind of adhesive material ', but 
I have always taken the precaution of varnishing round the whole 
of the slide, to prevent the growth of Conferva, With that pre- 
caution, I think a cardboard cell safe ; but to protect the edge 
from the tranamiaaiou of moisture by a layer of varnish only is 
wholly insufficient. 

The Eev. J. B. Eeade, P,E.S.— I may naention that Mr, Water- 
bouse, of Halifax, has used sheets of ebonite for the purpose of 
waking cells ; and he approves of it very highly, and speaks of 
it in the strongest terms of satisfaction. It ia better than paper, 
certainly. 

Mr. DEtTirE.— I think, where economy is an object, that there is 
a great advantage in the paper cell according to Sir. Smith's plan. 
Ebonite cells and glass cells, and many others, are very eipensive ■ 
but if you can multiply paper cells and render them impervioua 
to water in the way proposed by Mr, Smith, I think a very great 
service will be rendered to those who cannot furnish themselves 
with the more eipeoaive descriptions of cells. I know Mr. 
Matthew Marshall used to mount a great many objecta in paper 
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eeHa, and he had a machine by which he could punch holes without 
leaving a burr ; and I have now some dry objects mounted by hira, 
and in no instance have I ever seen Conferva, With regard to Con- 
ferva growing on paper cella, I think it may be obviated by dipping 
the card, after its being punched, in a weak solution of corrosive 
Bublimate and epirita of wine — one grain of sublimate to an 
ounce of spirita of wine, would be sufficient to poison the card- 
board thoroughly; and instead of tin shells, when cells are made 
in sheets, I would have a coutrivatice something like a photo- 
graphic bath fuU of the varnish (which might be easily made), bo 
as to prevent evaporation, and dip them once or twice, or more, 
as occasion might require j and, if it were thought needfnl, a very 
email quantity of corrosive sublimate in the same proportion might 
be put into the varnish, and thna all the difficulty as to the growth 
of Conferva might be obviated. I think these economic methods 
of preparing cells the most convenient. 

Mr, Jabez Hogg. — I think the great merit of Mr. Smith's cell 
lies in its cheapuesa { and I am also of opinion that the marine- 
glue method meets the Conferva objection. I have some dry 
objects which have been mounted twenty years, and they are 
perfectly good. Indeed, I thought that both in Mr, Smith's 
invention, and in that of Mr. Suffolk's, the chief merit was that 
these cells might be made for 2d. Tiiat being so, the objection 
as to cleaning the cells was easily disposed of, because if there was 
any difficulty of that kind the glass could be thrown away ; and 
although Mr. Beck's plan might be an improvement, yet it would 
coat a sum of money, and I think with Mr. Deane that the great 
merit of these inventions ia the cheap way in which they can be 
brought into use. 

The Rev. J. B. Eeade,— I admit that paper is cheaper than 
ebonite ; but then " time is money," and you have to buy corro- 
sive sublimate and spirits of wine, and spend time in mixing them 
and putting them on, before the paper (the cheap article) is fit 
for use, so that I think that time and paper, as against ebonite, 
would be the more eipenaive of the two, 

Mr. Deajte.^ — You may buy a pint of methylated spirit for a 
small sum, and twenty grains of corrosive sublimate for a penny. 
The preparation would not cost more than a shilling. 

Mr. Hill. — In support of the ^v. Mr. Heade's remarka, I 
beg to call attention to vulcanite. I have placed vulcanite ceUa 
in the hands of Mr. Bailey, of Fenchurch Street, upon condition 
that he supplies them at 4rf. per dozen. 

Major OwEK. — It would be a great desideratum to have some- 
thing always procurable in the market, and at the same time very 
cheap. There are braaa rings which you can purchase for, I think, 
3^. per hundred. They are fiattened on either side ; and if these 
brass rings are put on in the form of cells with any cement, I 
think they are the cheapeet and easiest to procure, and I have 
never found any objection to them. 

Mr. Smith. — I have felt some difficult, as a young micros 
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tcopist, in bringing this Bubject before the Society. A* I bavt; 

^t'ore stated, I do not attacii ao much importaDce to the rtiate- 

iale employed as to the method of preparing them. The method 

I propose haB been found very good iu many casea; Mr. Hall'a 

proposed method of dipping would be excellent; and I think the 

two might be very well worked together. "What I wiwh, however, 

particularly to $ay ia, that in every ease, aiT;er the cell haJi been 

mounted on the thin glfl«8, it should be properly ftniAhed with 

.marine glue or cement or gold size outside; and if that it done, 

do not see how damp can afieot it. I do not put the cell on 

id leave it, but alwaye properly cemont it, and in that case 1 

lo not tbiuh it cau be re^iched by moiature, 

The diBCUBBion wa* concluded, and a vote of thankd waa pro- 
posed to Mr. Smith and Mr. Beck, which was duly carried. 

A paper from E. Hay Laukester, Esq., " Notes on the Gregari- 
jida," waa read. (' Trans.,' p. 23.) 
The thanks of the Society were voted to Mr. Lankester for his 
)mm(iuicatioti. 

The President laid before the Society the Bubsctiption Hat of 
le " Quekett Medal Fund,'* which he recommendisd to their 
support. 

The following communication to Mr, Suffolk from the Poet- 
[office authorities, with reference to sending microscopic slides by 
lost, was read : 

" G. P. 0,, lOth Nov., 1865. 
" SiK, — In reply to your letter of 28th ultimOj I beg leave to 
P»tate that, inasmuch as glass ia not allowed to be sent by poat, the 
microscopical spedmens which jou have furnished, being mounted 
on glass, cannot be forwarded at the pattern rate of postage. 
^H " I am, Sir, yours obediently, 

^M " J. Hill." 

^B Th^ 



The meeting was then adjourned to the 10th January, 1866. 



January lOM, 1866. 
Jamxs Olaibhsb, Esq., F.B.3., in the Chur. 



Mr. LoBB produced for the inspection of the meeting an 
■ illuminator referred to in a letter of Professor Smith's, of Kenyon 
College, Gambier, Ohio, He also esplained^ by reference to dif- 
ferent parta of the instrument, the improvement which had been 
suggested therein by Mr. Beck and Mr. Lealand. lie then read 
a paper " On'lHumiiiating Objects with High Powers." (*See 
Trans.,' p. 39), 

Mr, Beck read a paper entitled *'The Object- G-laas its own 
Coudeusor, or a new method for lUumination for Opaque Objects 
nnder High Powers." 

The thanks of the Society were Toted to Mr. Lobb and Mr, 
Beck. t 
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Mr, Wenham, — Upward* of five years ago Mr. Hewitt suggested 
to roe, and I believe to others, the principle of making an object- 
glass its own illuminator. I immediately gave the mode a trial, 
and I have here the reflector by which the experiment waa made. 
It ia a brilliantly polished Bpeculum, with an aperture in the centra 
juflt sufficient to admit the pencil of raya from the ohjoct-glaag. 
Thia I placed obliquely in the axis of the microscope, through 
the side of which was an opening for admitting the light from the 
illuminating source, and the rayd from the object returned through 
the central hole. I got an extraordinary amount of light, hut the 
internal glare was so great that I found it bad obscured the 
object, which bad a kiod of fog thrown over it. Coosequently I 
abandoned the trials, I informed Mr. Hewitt of the result. Mr. 
Beck informed me at the last meeting that the light might be too 
brilliant. He said that the paj-tial reflection from the single disc 
of glass is of the proper degree of iutenaity, and that with the 
speculum, I did not make use of the most valuable or central 
portion of the rays. With a piece of plain glass^ it is known that 
■ the more oblique the incidenco the greater the light reflected. 
On asking the question whether this might be put at a more 
oblique angle thivn 45'', he said that generally that did not answer, 
the light being over- abundant, Then, as regards the question of 
the application of a thin disc of glasd for illuminating an object, 
that 18 an old idea. I have in my hand a micrometer eye-piece 
made by Troughton and Sima for a teleacope in which the same 
plan is employed for illuminating the cross wires, and It ia used 
to the present day. Mr. Wenham exhibited the eye-piece, and 
explained that the light was ttrown in sideways upon a disc of 
glass, which, of course, must be perfectly ground and polished ; the 
light is then thrown downwards on the wires. The first piece of 
glass was to prevent the access of dust. 

The PflESlDENT. — I know this qaite well, 

Mr. Wenham. — I do not wieh to disparage the idea at alt, fur, 
in my opinion, it removes a difSculty against which we have been 
labouring for years, in attempting to illuminate an object with 
high powers, where it is almost in contact with the front lens. 

Mr. Sl.vck,^ — I have had the opportunity of trying the iEumi- 
nator of Messrs. Powell and Lealand, and also that of Mr. Beck. I 
have not had the opportunity of trying (although Mr. Lobb was 
kind enough to show it to me) the one devised by Mr. Smith, of 
America. On reference to ' tJilliman's Journal,' it will be found 
that Mr. Smith apeaka of using glass to reflect the rays of light 
downwards. The meaning of the passage is not very clear j but 
he saya that the result of using the glass covera waa that he did 
not get sufficient relief ; that the field looked too flat, which was 
not the case when he used the small silver mirror. His allusion to 
using several thin disca is rather puzzlingt because it is not to be 
supposed that he placed hia one behind the other, aud thus 
created a confusion of reflections. Mr. Slack then suggested 
that Mr. Lobb should state Ms opinion of the silrer re^ec- 
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and eaid' tliat he was iDclined to suppose that, at all ercDtft, 

for Bome purpoHes, the silver reflector would be best. In 
M^ara> Foweli and Lealaud's plan a piece uf glass of notice- 
able thiekueBS, perhaps a sixteenth ot ati inch, oecupieB the 
place of this thin disc of Mr. Beck's. With aa hipli a power 
as j'jfthr this slopirjt,' piece of glass, not used as ati illunrinatijr, 
but eimply looked through, allows the Podura arale to be Been ao 
OS to einibit tliose marka that are eo beautifully ahonn in Mr. 
Beck's drawings. Thus, it does not intrcduce any noticeable 
errors, although it makes a aliglit difference in tlie adjustment. 
With respect to the comparative advantage of a noticeably thick 
glass and a thin one, my opinion is rather in favour of the thin 
glaBSj except that it ia so easily broken. Mr. Beck, however, used 
a size of disc thut is very common amongst covering glasses, and, 
■when broken, it is easily replaced. With refei'etice to the 
diaphragm which Messrs. Powell and Lealand have copied from 
the American pattern, ib will be found useful in cutting' off' the glare 
from parts of the field not absolutely in focua. Messrs. Powell 
and Lealand fix their piece of f^lass, which acta aa a reflector ; but 
Mr. Beck makes it movable. I believe the movable arrangement 
exists iu Mr. Smith's iastrum^nt. The power of motion is a 
decided advantage, and therefore I cannot say that I nm entirely 
satisfied with their illuminators, hm it is exceedingly diiSoult, with 
some objects, to pet rid of a kind of milk*and-watery appearance 
of the field. This milkineas fsometimcs accompanies very good 
definitions of minute objects ; and I suggested to Messrs. Powell 
and Lealand that, poasihly, introducing a condenaor, to get a very 
email pencil of light, might obviate it. Mr. Smith, of Bow, showed 
me an illuminator he had fitted up with a emali eondeneor, and 
whether from thia cauHc or from contracting the aperture, his io' 
Btrumcnt was more free from railkinesa. Professor Smith seemed 
to think that by his arrangement he gets a more slanting- illumi- 
nation ; and if bo, it would have a decided advantage, for most 
purposes. Diamond- beetle scales come out beautifully with Messrs. 
Powell and Lealand's or Mr. Beck's illuminator. In addition to 
a number of vertical lines, some curioualy arranged groups of 
curved lines will be seen. I tried to trace a relation between the 
character of the patterns formed by these lines and the colours 
eshibited, but did not succeed. Great importance is to be attached 
to a remark of Mr. Beck, "that you want a means of slightly 
changing the angle of the object when under view." It must be 
remembered that objects are seen with these illuminators under 
nearly vertical illumination. The effects of this mode of illumi- 
nation may be advantageously studied with lower powers and Mr. 
Beck's Sorby illuminator. With this instrument a brilliant slanting 
illumination may be instantly changed for a vertical one ; and it 
is most instructive to witness the great alteration that takes place 
in the appearance of the object. 

Mr. Eeooe:. — I have not yet had the opportunity of using this 
instrument, and therefore I cannot speak of it from my own espe- 
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rience ; but I thmk it would be an advaatsge if this reflecting disc 
were made of parallel glass, tbat ia, glass the surfaeea of which 
are accurately parallel to each other. I am hardly prepared to 
■ay whether the glaaa should or should not he of the ordinary 
thickness, but I am not aware that it mafcea much difFereDce. It 
18 a fact that, if we take any number of ordinary rounds for cover- 
ing objects of the usual diameter — \ or |- inch — we find some 
of them to be of sensibly different tbickuessea ia different parts ; 
and when high powera are used I cannot help thinking tbut if 
any portion be wedge-like it will to a certain extent interfere 
with the perfect definition which can be obtained from the best- 
eonatrueted glassea of very high powera. If these glasses are 
parallel glasses, of course, in the passage of rays from the objects 
glass up to the body of the microscope, the rays will all be 
refracted equally. If the two surfaces are accurately parallel to 
each other every ray will be refracted parallel to itself, that is, the 
direction of the rays will not be in the slightest degree altered ; 
but if, on the contrary, this glass be wedge-like, of course a dif- 
ferent amount of retraction will take place, and there wiU be a 
certain amount of chromatic dispersion of every ray transmitted 
through the wedge to the eye-piece, and that, I think, might be 
found sensibly to interfere with the definition. 

Mr. Bbcb:.^ — With reference to Mr. Brooke's remarks, I would, v^ 
state that any voriatton of thicknesa in the glass of the illumi- 
nator would be far more evident with the lower than with the 
higher powers. It ia well known that in the case of binocular 
prisms for the microscope a bad prism will give a greater araouut 
of error with low powera than with high ones. In connection 
with tbia illumination, I found, when examining some of the 
Diatomacese, that the definition was much improved by cutting off 
half of the aperture in the side of the illuminator ; and it then 
struck me that a piece of semieirculaT glass with ita diameter 
across the field of view would answer beat of all, but I found the 
loss of definition to be very great. Definition is also lost by 
cutting off any considerable portion of the aperture of the object- 
glass; and if I rightly understand the American plan, an opaque 
substance comes over a portion of the aperture of the object-glass. 

Mr. LoBB. — Very little indeed — scarcely perceptible. 

Mr. Bbok.— Then I cannot understand how euificient illuniina'> 
tion is obtained. 

Mr. RoPEB. — I have tried Mr. Beck's and Mcsbtb, Powell and 
Lealand's new illuminatopp, and I quite conciir with the observa- 
tions already made, that the plan will be a useful one, especially 
for the examination of the Diatomacese, the minute structure of 
which is in many eases difficult to make out, by ordinary methods 
of illumination. With respect to the difference between the plan 
proposed by our English opticiatis and the American method, 
I have been told, that half the field was cut off by the opaque 
mirror which is interposed between the object-glass and the eye- 
piece in the American plan, which I couBider to be a great objec- 
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1, and it was thia defect that mduced Mr. Leoliuid to introduce 
^\hm aa a reflecting medium. Mv own impreMion is that the 
glass being movable, as in Mr. Beck's arrangemeat, is an advan- 
tage, but I am unable at present to give an^ positive opintoi). 
Both, plana will, I think, be usefal ; and we are greatly indebted 
for the improvement made on the American plan, and to Mr. Hock 
for having brought the subject before the Society. 

Mr. BocKETt.— I have worked with both these instruments, 
I applied royselt' to Messrs. Powell and Lealand's, but my first 
trial wag anythiug but Buccesaful. There appeared to be too 
much glare ; indeed, so much that I took bnck the instrument 
and asked that the cause of this might bu explained. I waa 
informed then that the glass was really parallel giass, and that, in 
all probability, my manipwlatdon would be found to be at fault. 
1 Btudied the matter very closely, until I found that my great 
fault lay in using too much tight. When too mucb light is used 
it glare is produced, and the very best way to get rid of that 
glare ia to use just sufficient light for the purpoae of illuminating 
the object. I found, by using the Sorby instrument, and getting 
the light just to fill the aperture of the diaphragm at the side of 
the illuminator, and no more, and then stopping it down with the 
neit-sized etop, I nearly got rid of the glare, and that often the 
second aperture got rid of it altogether, I cannot say that with 
~lt. Beck's illuminator I could entirely control tjfae light in the 
ime way that I could with Messrs. Powell and Lealaad's. I 
lention this because I think the glare of light is often the cause 
of fault being found with the instrument, when it really lies with, 
fcte parties U8in°r too much light. I also ohaerved anotber import- 
it fact — ^that by introducing a snaall piece of light thin glass 
Between the orifice, if there was any milkineBS, it was so absorbed 
'"by the altered nature of the light that really the object was 
pleasant to look upon. 

Mr. Beck. — I should like to say a few words in reply. I have 
found the beet mode of proceeding to be as follows : — Place the 
light on the left-hand side, and obtain a distinct image of the 
flame across a portion of the field of view ; it is then evident that, 
if you have the illuminating rays in focus at the same time as the 
object, yoQ must also secure the best possible definition. The 
effect of a diaphragm at the side is merely to limit the area of the 
illuminated part, a result which may readily be obtained by 
interposing a condensing lens between the light and the illumi- 
nator. By slightly altering the position of this lens tlie whole 
of the fi.eld of view or any part of it may be illuminated, Mr. 
Beck then sketched the appearance of the fine "tenant hairs" 
on the foot of a fly as seen under this new mode of illumination, 
clearly indicating the same structure as thQ,^e on some of the 
beetles which have been so admirably illustrated in Mr. TufFen 
"West's paper on the feet of insects, published by the Linnean 
Society ; and he mentioned, what might not be known to all, that 
the true action of these haii^ ia still a point of discussion between 
.Mr. West and Mr, Back wall. 
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Mr. Ladh Buggested that much of the miibiDess mi^bt be owing 
to tbe refraction of the light, because nearly one half of the light 
was reflected on the object, and the other half waa reflected 
through and would strike the eide of the object. It wa* difficult 
to destroy the whole of the light from the Burface, and a great 
leal of the roilkiai?sa was, he thought, due to this cause. 

Mr. Hali said that, in using Bleasra. Powell and Lealand'a ^^J 
reflector, be had got rid of part of the miliiiEeaa by covering up^H 
tbe back portion with a piece of black paper as a temporary eipe-^^ 
dient, with a bole in the middle of it aa a diaphragm. 

A Membeb thought a better plan would be to uae a piece of 
black velvet, with a hole through the opposite side ; and if the 
milkinea;! proceeded from tbe cause euppoaed, the light would 
then die away. 

Mr. Loud espreased the pleasure be felt at being made the 
medium by which Professor Smith introduced his plan to tbe 
notice of English microscopiats, and felt confldent that, in the 
end, good results would be obtained from it, though it waa yet in 
its infancy. He did not wish to object to any method, nor was 
he prejudiced in favour of the American plan, but certainly it 
had tbe advantage of possessing a motion for turning the silver 
reflector at any angle, and putting it at any distance that might 
be neceasary, wlien using diflerent powers. Mr. Lobb then referred 
to the objection that the reflector covered too much of tbe field, 
and explained Professor Smith's diagrams with a view to show 
that it really covered very little of it. As regarded parallel glass, 
he thought with !Mr. Brooke that thia was a very important point, 
and that Mr, Lealand'a idea of placing a piece of perfectly parallel 
glass at the proper angle might be carried out with the beat pos" 
eible results, Mr. Lobb proceeded to eiplain an object-glass for 
the polariscope he had some time since invented in order to look 
at crystals above tbe eye-piece, and eiplained, by a reference to 
the various parts of the illuminator, the way in which it had been 
applied to that instrument.* The field was beautifully iltuminated, 
and the object came out without cloud or milkiness, and by using 
a ^ object-glasa the whole field might be easily illuminated with- 
out any fog. There was a fog which partly arose, as Mr. Slack 
had explained, from uaing high powers, but then with high powers 
a small portion only was in foeua. That portion, however, waa 
perfect, and no more than this was wanted. Mr. Smith, of Bow, 
bad called upon him (Mr. Lohb), and communicated to him a 
very ingemous idea. Mr. Smith used a binocular inatrumentj the 
prism being the illuminator^ there waa a reflector placed at a 
certain angle above the left-hand tube of the binocular body, and 
tbe eye-piece being removed, and the light sent down Irom thia 
reflector and by tbe prism, the object waa illuminated ; and this, 
it was stated, answered admirably. Tiie objects must all be unco- 
vered, and some study waa necessary to determine the best ground 
to put tbe object on. At present the best ground was perfectly 
* To give thtB in detail diagrams would be necessary. 
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parallel glass, though different modes might be necessaiy for 
different objects. Another matter he should mention wns^ that 
Profeasor Smith had informed him that Messra. Powell and Lea- 
land'ft oliject-olasBes worked the best. This waa because they 
vereall blatk inside, nnd there was no double reflection. His 
own -]Jj object glass did not work well ; Mr. Powell sui^geflted tbitt 
.this miglit be cauaed by the brass iuaide, and blacked it, after 
rbieh it worked exL-elleutly. 

A MfUBER thought it would be Becessary to have q hortzotital 
etop, 80 as to cut oiT, when necessary, different praportiona of 
laro^e-angled glfissea. He coald not fiod aoy object that worked 
Fell with extravagantly angled glass. 

Mr. Ghat apoke in favour of Mr. Smith's arraTTBement, which, 
he thought, left nothing to be desired. It provided a metina of 
modifying tSie light to any extent, and thus preventing the milki- 
neea complained of, 

Mr. Beck objected to that arrangement^ — first, because it cut 
off part of the aperture of the object-ghiss, and, secondly, becauBe 
the microscope could not be used with th» binocular. He (Mr. 
BeckJ had worked with j'^th with the illuminator, which ehowed 
the scales, &c., with the binocular. 

Mr. Wesham said that the binocular was suggested more thofl 
five years ago by Mr. Hewitt, and he ignored it then because 
in the high powers it cut off half the aperture of the object-glass. 
'"this was a defect, inasmuch as it cut off half the fifld. 

Mr. GrHAT suggested that this distupbaiice niight be remedied 
by a piece of glass placed between the object-glass and the eye- 
piece. They would then have one half the obiect-glasa entirely 
unobstructed, and the illumination thrown upon the other half 
was what was required. 

The PaESiuEST thanked the gentlemen who had spoken, in the 
name of the Society, for having given the results of their eiperi- 
ence, and announced tliat at the next ordinary meeting papers 
" On a Brass Slide " would be read by Dr. Maddoi, and " On a 
Small Holder for a Clip" by Mr. Smith, and a further paper by 
^Mt. Tuffen West. 
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The Monthly Meeting of this Society waa held by permission 
of the Council at University College, Gower Street, on the 23rd 
ultimo, (March) ; a removal to more commodious rooms having 
become necessary from the rapidly increasing number of its 
members. 

Mr. M. C. Cooke, V.P., who occupied the chair, read on interest- 
ing paper on "Universal Microscopic Admeasurement," the 
object of which was the advocacy of the unirersal adoption of the 
French meaBurement with the " miUinietre " as the standard for 
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mieroacopical objects, A diecussion enaued, after which ths pro- 
eeedings termmated with a conversazione. Eight membera were 
elected and seven candidates proposed. 

[The Offices of the Club retnain at 192, PiceadfUy, where 
Utters addreaaed to Mr. Bywater, Hon, Sec, will have prompt 
attention.] 



DuBLnr MiOBoacofioJkL Club. 
Auffvsi 19th, 1865. 

Bead the minntes of the preceding monthly meeting, which 
were confirmed. 

Dr. John Barker eihibited specimens of (Edogonium Itzigsohnii 
(de Bary), which showed the remarkably lobed oogonia of this 
Bpeciea fiilly formed. 

Mr. Crowe ahowed apecimens of Carchetium polypinum^ in 
active vigour, forming a fine object. 

Mr. Archer showed specimens of Spondylofium pulchellwm (eju?). 
This was the first time be iiad had an opportuaity to exhibit this 
well-marked little plant to the club, as hitherto he had not found 
it eieept in pools close to Lough Bray, where it seemed to be very 
rare. Indeed, he had himself seen it hut once or twice since he 
first ventured to describe it in tbe 'Proceedings ot" the Dublin 
University Zoological and Botanical Association' (vol. i, pp. 116-7), 
and he was glad again to find it maintaining ail its characters. 
This little Desmidian, bo far aa is known, is the only British repre- 
sentation of its genua, one founded by de Brftisson to receive 
forms which, hut for the absence of any "glandular procesaea," 
would fall under SphserozoBgaa, Indeed, when Sir. Archer 
first found- this well-marked little plant he was unaware of 
the genus Spondylosium (Br^b.)j and, while drawing attention 
to the discrepancy aa regarda the point referred to, unavoidable 
without constituting a new genua, had described it under 
Spheerozosma (Corda). Dr. Wallich also, in his paper on " Desmi- 
diacesB collected in Bengal " ('Annals of Natural History,' 3 Ser, 
vol. V, p. 184), two only of which have been aa yet published, 
likewise unaware of de Bpebiason'a genus, iaatituted an identical 
genus for ths reception of certain Bengal forma, which he called 
Leuronema. De Br^bisaon'a Spoadylosium, however, has the 
priority j therefore aeveral forms which had been referred to 
Sphaerozoema and Wallieh'a apeciee and varietiea of Leuronema 
muat he called by de Brebisson's name. 

Mr. Crowe eihibited apecimeae olAtropoi pulsatorius, or Death- 
watch, taken by him from behind a picture which had been un- 
disturbed ou the wall for some time. A diacussion followed as to 
whether thia little insect or An&hiwm tiriaiitm should enjoy the 
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title par excellence of the Death-watch, both insMta posseasing 
the power of producing the ticking sound so well knowa and ao 
lite that of a watch. It was generally admitted that the latt«r 
the creature to which that sobriquet waa ortginaLiy giveo. 



Mr. Archer exhibited tho, witb us, rare Cogmariutn moniliformis. 
This species, well marked and very pretty, he had not seen for 
eeveral seasona, He mainly drew attention to it now for the pur- 
pose of pointing out the arrangementa of the eeU-contt^its in 
"fiUete," 09 bearing on his remarka on Qamarium curium (Ralfa), 
at laet meeting, especially, as on that occasion he had not a ^M^ci- 
men of C. moniliforme to exhibit side by aide therewith. Thi* 
plant seema to have a quite similar arrangement of the cell-coD« 
tents to C. curium t and therefore equally to fall under A. Braun's 
remarks as to ita properly holding a place in tlte genus Cosmarium 
at all. If, indeed, the very faint constriction of C. curiam would 
nearli/ shut it out of the genua Cosmurium,wbat of C. moniliforme, 
in which the constriction is so deep as that the species may be 
best called to mind by conceiving two abaolute apherea in contact 
and held together by an isthmuB so narrow aa to appear reduced 
to a minimum ? It may be replied that Pleuroicenium Cosmariotdo 
(de Bary) is deeply constricted, and eitemally a Coainarium, yet by 
that author it is pUced, owing to Its parietal chlorophyli-conteula 
arranged in bands, aide by side with certain Docidta ; therefore 
why not C. curium (Breb.), Baifs, (and C moniliforme (Turp.) 
Ealfs, and C. Ralfsii (Breb.) too) be separated from Coamarium ? 
Mr. Archer would not be prepared to argue that they eho'uid not, 
nor that the mode of arrangement of the cootenta, being equallj 
constant, may not be equally of value aa the outward charactera, 
but only to urge that, so long aa the genns Penium ia characteriaed 
as it ie, without couetnction, plants with a constriction shyuld 
not be forced into it. Hence, if it. be held that the Hpeciea here 
adverted to must go out of Coamaruina, there should be a new 
genua, Ooamarium-like aa to outward form, and Penium-Hke as to 
the internal arrangement of the coutenta. Will obeeryera (de 
Br^bisson, Balfs, I^ageli, de Bary, Wallich, Cleve, G-runow, and 
othere) agree to this ? Mr. Archer would venture to urge 
here, in reply to possible objections, that a queetion like this, as to 
the generic location of the species alluded to, nor any difl'erence 
of opinion thereon, in no way speaks for the want of permanence 
or indiyiduality of the forms themaelTea ; and the difficulty is not 
that of recognising and identifying forma which constantly present 
the &ame idiosyncrasies whenever met with, but that of making 
their individual specialities tally with the genera as laid down in 
our hooka, whose limits may be, perhaps, either too wide or too 
narrow, and whose diagnosis caDQOt be expected to meet every 
josflible contuQgency. 

Mr. Archer drew attention to a Bulbochsete which he could not 
but regard aa new, inaamuch aa it ia not described by Pringsheim 
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in Hb memoir " Morpbologie der CEdogonien," published in hia 
' Jahrbucher fuf wiesenschaftliche Botauik/ Band i, p. 1, for, with 
the esoeptiona of the specieg described bj Profs. Pringsheim and 
de Bary, Mr. Archer, bo far as he eon Id judge, felt uecesaitated to 
regard almost all the forms botli,of Qidoguuium audBulboehseteto 
be found in boots of any other authors as of leaa value than if 
they never had beeu described, and that it ^oiiM be greatly the 
more advisable course quite to ignore them ; but inasmuch as the 
distiuL-tions put forward in (Edoyoniaa are founded, not in the 
essential characters presented by the fructification, but simply on 
comparative dimeDsion8,it would be quite impossible to be certain, 
therefore the proper course seema to be to follow PriDgalieira and 
Dame the present plant, for previous naming and previous descrip- 
tion, not being available, must of neceaaity, as it appeared to Mr. 
Archer, he wholly discarded. The fact is that it is quit© probable 
that the true species iu CEdogonieae are by no means so nuroeroua 
as are the pseudo-species recorded on uueaaeutlaJ diaraetera in 
books. The following may, perhaps, serve as a description of the 
plant now brought forward. 

Genu^ BiTLBOCH^TE (Agardli). 

Sulbocliste Frm^sheimiana, Sp. nov. 

Oo;*onium elliptic ; dwarf male-planta (" Zwergmannchen," 
Pringsheim) straight, multilocular, in length nearly equal to the 
length of the oogonium, nearly always seated on the oogonium 
about the middle, rarely close under it, with " foot " and " outer" 
antheridium ; mother-cella of androspores immediately above the 
oogonium ; septum of the ceil immediately below the oogonium 
(the supporting cell, " StUtzzelle," Pringeheim) very high up (or 
absent ?) ; micropyle of oogonium very close to its upper end ; 
oospore elliptic, orange-brown w^hen mature, seemingly not filling 
the oogonium, but leaving a hyaline border; whole plant rather 
slender, cella averaging about twice as long as broad, growth 
unilateral. 

It will thus be seen that this species falls under the subdivision 
of the genus with elliptic oospores, all which are characterised by 
Pringsheim as having the dwarf male plants, which are always 
here of the structure called by him " outer " and with a " foot," 
seated always near to, but never on, the oogonium. Now, the 
present plant is well characterised by having mostly a single 
dwarf male plant seated on the oogonium, upon which it stands 
vertically j sometimes there are two upon one oogonium. Thus, 
this plant presents a striking exception in this respect to the 
characters laid dowu by Pringsheim, and this circumstance alone 
would seem to mark it out as distinct. It agrees, indeed, with 
the other elliptic-spored species in the dsvarf male plants having 
a " foot- cell " and " outer " antheridium ; but it differs from thum 
by the circumstance of the oogonia being immediately surmounted 
by the mother-cells of the androspores, all the other elliptic- 
epored species described bearing above the oogonia either ordinary 
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Tegetfltive cells or simply a bristle. Further, no apeciet seema to 

' josseaa the &eptum dividiBg the cell eupporling the oogonium so 

tigh up tbereiQ as h the ease iu the pretient plant. Indeed, when 

eeiniaglj absent, Mr, Archer was inclined to think that this waa 
lue to its heiug so close up under the nogoatumas to be obftcured 
by it, and to be made appear as if absent. 

It is, indeedj much to be desired that the promised deseriptionB 
tf a]l the specieH known to him in thia geuus and in (Edogouiuin 
ihould be publtahed by their able exponent, Professor Pringsheim j 
It least such a desirable addition^ contributioti to the knowledge 
bf these iuteresting algse had not met Mr. Arclier's obaerva,tiort. 
Should thia de&cTipticm of a form, probably, indeed, already well 
mown to Professor Pringsheim, though aeemiogly not described 
jy that diBtinguished ob8er\'er (and should he approve of the 

ime), ever meet his eye, Mr. Archer trusted that, in token of 
the great gratification he had enjoyed from aeveral of hia (Pro- 
fessor PringsLeim's) beautiful researches and masterly writinga, 
'lo might not quite disdain the compliment intended to be con- 
veyed by Eo humble an individual in tbia far-off weatern island, iu 
CaJling this plant Jiuliockisfe Prtngskeimiana. 

Mr- Archer drew attention io a peculiar condition of Dinobryon 

ertularifi (Ehr.), and he mentioned that he had juat happened to 
Get with a notice of what seemed to him to be a similar condition 

if thia organism. This was by Dr. Hermann, who, in a paper 
" Ueber die bei Neudamin autgefundenen Arten des Grenu3 
Characium " (in Bobeuhorat's ' Beitriige Kur naheren Kenntnisa 
Imd Verbrcitung der Algen,' Heft i), incidentally mentiuua a 
state of Dinobryon doubtless quite identical with that observed by 
Mr. Archer. Although neither, indeed, threw much light on the 
question as to the development of this orgauiaui, yet the present 
observation would be a confirmation, so far as it went, of that of 
Dr. Hermann, and both went to indicate that Dinobryon passes 
through a phase not apparently geoerally known. The change in 
the present specimens consisted in the living part of the indi- 
viduals comprising the colony becoming eucyated, not, indeed, 
■within the "lorica," but at its month, into a globular green body, 
smoothly bounded, and contained within a hyaline globular iufla^ 
tioB, whose bounding wall passed off into, and aeetried a contiuu- 

ion of, the somewhat expanded mouth of the well-known 
campanulate colourless " lorica," This encysted portion, the 
original lorica being left out of view, had somewhat the appear- 
ance of a minute form of Chlamydomonas, though, of course, 

uiescent, and contained eome pale green granules. Many speci- 
mens were to be seen empty, the hyaline, original j campanulate 
lorica and its globular Inflated addition having become vacated by 
the globular green spore-tike body : but Mr. Archer had never 
' een able to perceive the moment when these were set free. In 

ho water in which these specimeu^ pretty plentifully occurred 
there abounded a number of naiuute Chlauiydomonaa-like active 
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bodiee, in vigorous moTement, quite globular, of tbe same gize 
and exceedingly like the green bodiea near thera, etill held within 
the round inflated expausionB of the Diuobrjon, and, although 
with denser flud greener eoiitenta, their great siindarity seemed to 
suggest the possibility of their being further stages in the develop- 
meut, Here this very scanty observation., quantum valeat, ceaaes ; 
nor does that of Dr. Hermann, of what ia, douhtlcBS, the same 
phenomenon, throw any additional light on the matter. This 
author deacrihes also a very similar encysting: and formation of a 
"resting upore" in a Characium, called by him Ckaradum epiptfxis, 
which he compares with the plienomenon in Dinohryon; and he then 
goes on to say—" The supposition of some affinity between Chara- 
eiumepipi/xis and Dinobryon pressed itaelf upon me at each observa- 
tion more forcibly, although I could gain nothing certain upon the 
point. Dinobryon resembles a colony of Characium epifi/xis, or as 
OuddiDg-off; Dinobryon occurs, besides, very frequently in company 
with oiir Characiura." Mr. Archer, however, remarked that 
Dinobryon occura frequently where no Characium at least pre- 
eeuts itself ; although it cannot he omitted to he mentioned that, in 
the very gathering in wbich the present speeimena of Dinobryon 
were noticed, a Characium was present in considerable numbera ; 
but he could not make himself satisfied that it was the form, called 
C. epipyxis by Dr. Hermann. 



S^temher 2lMt, 1865. 



Eead the minutes of the preceding meeting, which were 
confirmed. 

Mr. Archer exhibited specimens of a Stauraatrum (Kiitz,) Nag., 
new to BritaiUj which be now referred to Staurastrum spinulosum 
(Kag.), though, before he had been able to see a specimen with the 
constituent cells well apread out, so as to display accurately their 
form, he had been in some doubt as to the actual identity with 
NHgeli'a plant, though there could be none as to the genua to 
which it belonged. Although no mode of reproduction is knosvn 
for this genus, it can hardly he doubted but that it, as well as 
Ccelaatrum, belongs to Pediaatrese. Inasmuch as the well- 
marked form in question had beeu ignored by the authors of the 
' Micrographic Dictionary,' it may he well here briefly to describe 
the plant. It conaiBts of a definite number of cuneate compressed 
cells, united by their smaller ends in a radiate manner into a aolid 
family ; the outer margins with rounded angles, and concave at 
the middle, in the present plant, or in Kiitzing'a apeciea, Soros- 
trum echinaium, bifurcate. In the preaent plant, S. spinulosum, 
the cella bear, at each of the outer rounded angles, two minute, 
rather acute, short spines ; thus, each cell bears fonr spines, but 
as these are placed in pairs opposite one another, not in a single 
line, when a cell presents its broad or cuneate side to the observer 
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often happens that only two spine ■ seem to eiitt, at oat )• 
behind and hidden by its comijanion spine. When an obliqtiA fiew 
of a cell is towards the observer, then the four Bpinia can bo pt 
ooce seen. This plant ia esi^eedingly minute, even the targept 
families ; and, ualeas when few-celled, the form of the iDdividual 
cells, and their mode of comhioation, ia not readilv, at Qrat ■ighti 
made out. This appears to be a rare little alga ; Mr. Archer nad, 
indeed, met with it but on two or three oecasiona. The present 
[athering was made in the " Kocky Valley,'* near Bray. 

Dr. John Barker allowed a fine specimen of Amofba viltota 
(Wallich). Some months previouBly, in company with Mr. Archer, 
he had seen examples of tnis rhizopod ; but as the character of the 
specimens did not then appear to him (Dr, Barker) aa sufficiently 
well marked, and aa only a comparatively few had been found in 
the gathering, he had thought it better to wait until eotne more 
numerous specimens should present themselvea, to become quite 
satisfied as to the identity of this form. The present were taken 
from a pool in the Kocky Valley, near Bray, and in the usual rep- 
tant state he had found them to average ^ ^" in length, and about 
^^7f" in breadth. The anterior eitreraity is broadly rounded, the 
motioi^reptant, continuous, and rapid. The posterior villous en- 
largement appeared to Dr. Barker to be, as it were^ made up of 
tubes radiating from a space clear of motile granules, and contain- 
ing one or more small veaieles. This viilous patch was of a gray 
colour, and small foreign objects appeared to adbere markedly to 
it, and were carried along during the progression of the Anaoeba 
through the surrounding debris. The contractile vesicle appeared 
generally in the neighbourhood of the villous patch, and the nu- 
cleus was also well seen. The villous appendage sometimes ap- 
peared to be trilobed ; that ia, the villous portion seemed to radiate 
from three centres. When meeting with an obstacle in front, the 
organiain often put forth pseudopods from the neighbourhood of 
the villous appendage. There were specimens of Amcebg. diffiuen*, 
as well as other reptant AmcebaJ, without pseudopods or any villoua 
appendage in the same gathering. The specimens kept for upwards 
of a month, and gradually disappeared. Dr. Barker regarded these 
as all but varieties of one and the same ordinary Amoeba, influenced 
by peculiar conditions of growth, Ac. 

Mr. Archer believed there could not be any doubt at all but 
that the Amoeba alluded to by Dr. Barker as haTing beeu seen by 
both in company Bome time ago was truJy none other than A. vil- 
losa ("VVallich) ; just aa Little, indeed, as that the form now shown 
by Dr. Barker was actually the same. 

Mr. Archer, sufficiently opportunely along with Dr. Barker's 
eihibition of A. vilhsa, was able to show one of those remarkable 
polymorphous conditions of the gonidia of VolvQx globaior first 
drawn attention to by Dr. Hicks in the ' Microscopical Journal.' 
The present specdmen was^ indeed, languid and sluggieh, as com- 
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pared with those he had aeen at an earlier period of the year, and 
which he had mentioned at a previous meeting; hut be was not 
oa that occasion able to exhibit to the Club any actual specimens, 
yet the poiymorphoua condition, and slight locomotive power of 
the gonidia now exhibited were eufficiently evident. 

Dr. J. Barker could confirm the truth of these ohaervations; ha 
had himae]f, on a previoiia occasion, seen the tranaforraed gonidia 
of some apecimena of Volvoi move reptantly about, aeeminglj to 
all intents and purposes as veritable Amoebm. 

Dr. Fraser exhibited two specimens of diseased hairs ; the flrat 
example of hair growing on a patch of baldness caused by Tinea 
tonsurans, the upper part white, the ebait gradually acquiring a 
dark colour towards the base ; the second being a diseased hair, 
with atrophy of the bulb, taken from a bald patch resulting from 
Alopecia areata, and intended to show the state of extremely im- 
paired nutrition of the hair. 

Mr. Archer showed fruited examples, with oogonia and the dwarf 
male phnts, of (Edogonium Sraunii; also the seemingly rare, mi- 
nute 1 i ttle plan t, Po li/edriu m tetraedricum (Nag . ) . ( See ' Gattungen 
einzelliger x\lgea,' p. 83, t. i\*, B. 3.) • 

Captain Hutton exhibited fruited specimens of Metsgeria fur- 
aata, rarely met with in a fertiJe coQditioo, although the plant is 
common. He showed the i'rnit nicely under the binocular. 

Dr. Sichardaon showed vanous Deamids in good condition, 
mounted five years ago in glycerine and a trace of liquor potassE. 

Mr. Teatea exhibited Smitb and Beck's new metallic reflectOT 
for opaque objects, which seemed to be very satisfactory. 



Ootoher lO^A, ISeS. 
Head the minutes of last meeting, which were signed. 

Captain F. W. Hutton presented a list of DiatomacesB found 
by bim in the washings of a small portion of seaweed from China. 
The material bad not been boiled, but steeped in weak acid. 
The specimens shown were very clean, and many very pretty* 

The following is the list: — Mimantidium < /; Amphicampa 

mirahilU ; LicmophQra, sp. ; Grammatophora serpentina ; Qram^ 
matophora marina ; Grammaiophara hamulifera ; Melosira, sp. ; 
Coscinodiscus Umbafus j Arachnoidiscus Mhrenhergii ; Biddutpkia 
ptdckella; Cocconeis pseudomai'ginatus ; Cocconeis scut&lluvi; Coc- 
coneig preieMa ; Achnanthes ? sp. ; Naiyieula didyma ; Matiicula, 
sp. J j*innularia, ep. This seaweed had been obtained by Captain 
Hutton in February, 18&4, but he feit aatisfled that it could not 
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be asaumed to be the flouroe of tba Araehnoidueus £!hrtMtlnfr^hii 
noticed by him. as occurriDg in a gatheriug luado at Malahide, 
Co. Pubiin, in December, 18(M, aud recorded in the Miautet) of 
the Club for that mouth, and this for the couclusivo rca«otiB thea 
advanced (See ' Quart. Joutq. Mic. Sdeoce/ vol. xiiii p. 1^2 
,d p. 1670 



Mp. Archer showed a minute alga whicb formed a new speeieR 
the genus DictyosphBeriuin, Kag. ; and, for the Bake of com- 
parison, he showed along with it the tolerably common but 
remarkable little plant, I)ictyo$pkisrium £hrenber§ianum. Nag, 
BeforSj however, describing the present form, inasmuch as tha 
genua DictyoBphffirium, aa well as many othera of the " uzticel- 
Iiilar" alg£B {quant am valeani) have been ignored by some — for 
iastance, the authors of tbe ' Mjcrograpbic Dictionary ' — it might 
be well here aa briefiy aa possible to give the generic cbaractera, 
following as closely as poBaible Nageli's own words (' GattutigeQ 
einzelligep Algen,' p. 72) : — " Cells elliptic, with thick confluent 
mucous investment, combined in numbers into free-awimming, 
one-layered, hoi low- globular (microscopic) familieH, one always at 
the endu of delicate thre^da which proceed from the central point 
of the family and which become repeatedly branched towards the 
peripherj ; divieion at the commencement of a sericB ofgenerationa 
m all direetions of space j afterwards, aa regarda the middle point 
of the aggregate family, as a rule, alternating only in the two 
tangentaTdirectiona." As will be presently Been, the three forma 
otherwise referable to this genus, poaaeasing cells which in eacb 
are respectively elliptic, reuiform, and constricted, renders it 
neceaaary that the foregoing cbaractera be moditied ao far aa 
relates to this particular. In this pal moll acean genua the cells 
form little definite families or coloniea primarily origiuatiug from 
a single cell by constant divi-sion, each new cell being enpported 
on the aummit of a alender thread or fibre-like atipes of extreme 
delicacy, which thus daring the increase in number of the consti- 
tuent cells of the family becomes usually dichotoraously divided, 
the whole family being imbedded in a definitely bounded mucoua 
or gelatinouB investment. The form on which the genua was 
founded by IS'ageli {Dicti^osph<sriujn Ehrenhergiamtm, Nag.) is 
very minute, and, in suitable places, common, the familiee in tb© 
aggregate forming a globular or broadly elliptic, or Bometime* 
aubcubical figure ; the rate of growth of the delicate thread being 
eq^ual all round, the cella at the ends of each of its dichotomoua 
ramificattons stand at nearly equal distance from the original 
centre — hence the regular figure of the aggregate family. In this 
Bpecies the individual cells are elliptic, aa in Nageli's original 
diagnoais of the genus founded on this as the then only known 
type, and are very minute. Another epeciea in thia genus baa 
been described by Eabenhoi'St (in ' Kryptogamen* Flora von 
SaebBen,' &c., p. 133) under the name of DictyosphcEritt/m rent- 
■^grirn (Bulnheim in Hedwigia, 1859). This plant poaseaseB larger 
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irregularly skaped familieB, seemingly owing to the development 
of the delicate supporting fibre not going on in the same regular 
manner as in D. Ehrenhe^rgianwm ; and the ceUs themeelvea are 
much larger, and are Teniform. In the form now exhibited by 
Mr. Archer the aggregate family ia larger than ia either of the 
foregoing, and the branching of the fibre less regular than in 
D. lEkrenbergianum, and Beemiugly more ho (to judge from the 
figure) than in Z>. reniforme. The tota.1 family Bottietimes acquires 
a divergent or lobed character, owing to the fibre or thread, on 
the Bubdivision of the origiEal cell of the family, becomiog drawn 
out to a greater eitent thaji during aubaeijuent growth, thus the 
celk of the second geueratioo becoming further pushed away from 
one another than ia the eaae in the subsequent generations. Thus, 
the aggregate family may appear like twin fammes, or, as it were, 
as £f certain portions or branches of it had started from two or 
sometimes more fresh centres. The cells themeelrea, tnoreover, 
were neither elliptic, as in D, MJirRnhergmnwm, nor reniform, as in 
D. renifarme; but they are somewhat irregularly figure^of-S- 
shaped, that ie, constricted at both sides, the endi tapering in 
a somewhat triangular manner to the bluntly rounded eitre- 
mitiea; they are, besides, larger than either of the preceding, 
much larger than those of the first. Thia plant is, indeed, 
wholly different froin, yet congeneric with, both. It migbt, indeed, 
suggest itself, from the fact of the ceUs being seated at the 
eummita of the branches of a deHcate thread-like stipes, and 
their being constricted, that this pla»t might belong to De Br^- 
bisfion's genus Cosmocladium ; but in that plant the stipes is 
thick and broad, and the aggregate colony forms a dendroid struc- 
ture seated epiphytically on Confervoids, not freely swimming, 
and the gpowth radiating from a common original centre. Still, 
there must, perhaps, be a certain amount of affinity ; yet there 
can be no doubt but that Mr, Archer's plant far more properly 
belongs to Dictyospb Barium (Nag.) than to Oosmociadium (Br6b.). 
Be, then, this growth a species or a form, be it sui generis or but 
a transitional state of some other species — a question which it 
would be at present impossible to decide^the present plant is 
quite as well marked as either of tbe two previously described, 
and therefore quite as worthy of a record. As to tbe nature of 
the curiouB dichotomoue, estremely delicate, fibre-like stipes in 
this genua on which the cells are borne, Mr. Archer found it 
impossible to throw any light. So delicate is it that it often 
requires a peculiar illumination to perceive it properly ; but so 
constant and so peculiar a character must have some signification, 
and seems to give the minute algse possefisin^ it a special generic 
type, and, pending more knowMge aa to their origin and nature, 
a claim to be accorded a special generic lank. 

Dr. John Barker eihibited a minute Cosmarium gathered by 
him on the occasion of the Club ©icuraion to LugnaquiUa, which, 
with the information at disposal, he was inclined to regard a» 
Cosmarium 2ii(tdratum, or a email variety of that species. It is 
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lute, oblong; coDetriction deep and linear; tegmetata mthor 
longer than broad, quadrate ; aJl the anglefl rounded ; side* uid 
earn rather deeply concave ; frond compreued ; side uid eod riew 
elliptic ; empty frond minutely punctate, 

Mr. Archer was quite diapoeed to regard this plant exhibited 
by Dr. Barker aa not Cogmarium quadratum. It is a good deal 
emaller, and wants any notable inflation at each aide at the baM 
of tke BegtQentB ; beeideB, the ends are concave, and not convex, 
aa in G quadrat-atn. It migbt, perhaps, by those who bad not 
eeen Cos^marium subhlaium {Muaatrum tublabatufa, Brt§b.), b« isia- 
taken for that specieB, which it most decidedly is not- The pr<*- 
eent form ia often seemingly quite or nearly &a much eipauded at 
the ends as it is at the base, whereau in Catmariimt miiloba t um 
the eegmeata yery considerably taper towards the Kida, and tbtl 
speeiea is ako larger than the present, and ^rider in proportioii to 
its length. Euattntm j?iMi77um, Ereb., appears to have some affinity 
with Dr. Barker's plant, but Mr, Archer had not seen specimens 
of tkat form ; it appears, however, to be smaller, the upper ancl-es 
to be acute, not rounded, and the concavity at the ends with a 
well-defined obtuse angle at the centre, not gradually curved. On 
the whole, Mr. Archer waa himself quite disposed to regard the 
present plant as undeecribed ; the somewhat punctate empty frond 
would form a further distinction. 

Mr. Wood worth eibibited a great variety of photogmphs of 
microacopic objects, some of them high-power objects, and all very 
excellent. 

Mr. Archer showed in fructiflcation specimena of s dioecioua 
ogonium, which, pending, indeed, information on one point aa 
regardfl it, he would refer to (Edogonium gsmelliparumf Prings- 
heim. The present plant showed the oogooia, its lateral aperture 
(micropyle) high up, the oospore nearly tilling the oogonium, the 
separate male plants with their antheridia forming eeries of very 
short cells, more oi* lesa numerouH- But the point requiring 
eJucidatioji as to the identification of this plant with Pringsheim's 
Bpedes, just mentioned, was whether there were two spermatozoidi 
evolTed from each antheridial cell by a division taking place in 
the direction of the length of the parent filament, or whether only 
one sperm atozoid was produced from each daughter antheridial 
cell, the division taking place, as ordinarily, transversely ; and it 
was just this point be had been unable to make out. He had 
found this plant for some weeks in a pool hard by the "Eocky 
Valley ^' near Bray, and had on several occasions taken specimena 
always showing oogonia, but not until now had be found the male 
plants, which, indeed, had been first detected in these specimens 
and pointed out by Dr. J. Barker. 

I Dr. E. Perceval Wright exhibited some specimeni of a beautiful 

'pink Podura. Various species of NuUipora grow in great quantity 

in Bantry Bay, and they are dredged up for the purpose of being 
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UBcd as manure. The Kullipore remaioe are coUeeted in large 
heaps, and, b^ eKpoaure to the air and bud, bood become quite 
bleached, presenting the appearauce of coral aand. Bunning over 
and jumping upon theBe motmda, Dr. Wright diacovered those 
pretty apteroua insects. So far aa he could determine, they belong 
to an imdeecribed species of the genus Heterotoma. 

Mr. Tichbome eibibited some crystals of creatine found in 
Liebig's extract of beef. They were recognised by their form 
and by their reaction with chloride of line. 



MlKCBESTZB LitEBABT JUiD FfiXLOSOfaiCAj:. SoCl£TT. 

MlCBOBOOJlOAi BEOTIOir. 

Octoher I6th, 186,1. 

A. Q-. liA.tB.iMf Eaq., President of the Section, ha. the Chair. 

This being the first meeting of the session, the President 
delivered an addreas reviewing the past proceeding of the Section, 
and referring with satisfactioa to the proposal to extend its objects 
to subjects of natural hiatoiy generally. 

Mr. Sidebotham read " Notes on Atlantic SoundingB." 
He said that in the unBuceessful attempt made to raise the 
Atlantic Cable after it had unfortxmately parted, the ropes and 
grapnels brought up from the bottom small portions of ooze or mud, 
some of which was scraped off and preserved, as stated at the time 
in the newspapers. Believing that a careful examination of tbia 
deposit mignt prove of considerable interest, he wrote on the sub- 
ject to Dr. Fairbaim, who, after considerable trouble, obtained 
for him a fine sample, mounted specimens of which he now pre- 
sented for the cabinet and to each member of the Section. In 
appearance the deposit resembles dirty chalk, and under the micro- 
•cope reminds one much of the chalk from Dover ; indeed, it has all 
the appearance of being a bed of chalk in process of formation. It is 
composed entirely of orgamsma, chiefly in fragments. In the short 
examination he had made he observed several forma which give 
promise of interesting resultSj and he thought it would be desir- 
able to frame a complete list of the species found, which would be 
beat accompli shed by two or three members taking temporary 
posaeseion of all the elides j and preparing a report on their united 
observations. The sample now distributed was obtained at Dr. 
Fairbaim' B request by Mr. Saward from Mr. Temple, one of the 
Engineering Staff, who states that it waa got in grappling for the 
Cable, August 11th, 1865, Lat. sr 25' 15^ K., Long. 38° 59' W. 
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N&temher 20ik, 1865. 
A,. G-. LatbaM, Bsq.^ Prejsident of the Section, in the Chair. 

Mr. Parry read » paper on " Collectitig Forarainifera on the 
est Coodt of Ireland." He said tliat in June lajtt tie vivited the 
ast of Connemani, for the purpose of collecting Foraminiferm, 
ore especially at Dogs Bay j he wsb acc<impaiue3 by Mr. Bunu, 
' I>oohulla Lod^e, who gave htm mucih afteiatanoe. Aflter he tuid 
roeured a considerable quantity of the stioll-eand in the UfUal 
ay, he noticed some white floating material on the surface of the 
vancing tide ; he collected a quantity of it by means of a mtulin 
t, and on examination found it nearly all composed of perfect 
ead sheila of Foraminifera. On the second viait to the bay Mr. 
urns discovered a pool near high-water mark, covered with the 
Dating shells, and of these Mr. Parry collected a large quantitj, 
rtiona of which he had siiice dtetributed to memDers of the 
ection. He ohderved that the underaide of the rocks forming 
tie pool were covered with Foraminifera, and he therefore con- 
ttded that these minute creatures hve there, and from what he 
,w he was led to helieTe that Dogs Bay is a breeding-ground for 
ihem, and that they may aleo be found living in "Burns' Pool," 
Mr. Dancer, F.B.A.S., read a paper "On the Iliumination ot 
ptque Objects under the High Powers of the Microscope." 
The author's attention was drawn to a paper on this subject 
hich appeared in the * Scientific American, and was copied into 
e * Mecbanica' Magazine ' of October 20th, 1S65. 
Mr. H. L. Smith, of Kenyon College, had contrived a plan for 
e illumtnation of opaque objects, by placing a small mirror in a 
etanguJar box, which could be attached to any ordinary micro- 
ope; this mirror was made adjustable immediately over the 
ening of the back of the objective -, a light was placed at the side 
the boi and reflected down through tbe objective on to the 

object. In this manner the object ooidd be illuminated when the 

high powers were used. 

Mr. Huret Buggeeted that a discussion on this subject would be 
interest to the members of the Microscopical Section. The 

author, not having time to make one of Mr. Smitli's apparatus, 

thought it possible to arrive at similar results by the employ- 
ent of the binocular microscope, an instrument which is now 
ore common than a monocular instrument. The trial quite 
swered h is eipectatione. Thegimplest method, and one which gave 

good resulte, is to remove the eye*piecelTom the oblique body and 

fix a reflector oa the top of the body in such a manner as to throw 

the rays of light down to the Wenham'B prism, and thence 

through the object- glaa a on to the object. 

If a plane mirror is employed a lene of suitable focal length 

ihould be placed in the body, in order to get the field of view 

entirely illuminated. 
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A concave mirror or lenticular prism can also be nsed for tlie 
same purpose, provided the focal length is adapted to the length 
of the body and object-glassea. 

Various modifications can be adapted ao aa to vary fche character 
of the illumination to suit the particular object to be viewed. In 
some cases the Wenham's prism may be withdrawn a little, to 
produce the proper effect. • 

TTncovered objects only can be seen to advantage, owing to the 
iight reflected from the surface of the covering glass. The surface 
on which the objects are mounted should reflect as Mttle as pos- 
sible, and be a marked contrast in colour to the object. 



Ordinary Meetinff^ M^OBemher 2Sth, 1865, 
E. Angus Smith, Ph.D., r.E.S., &q.. President, in the Chair. 

Mr. Francis Hampeon, solicitor, was elected an Ordinary 
Member of the Society. 

Mr. Dancer, F.B.A.S., said that in a. paper " On the lUumina- 
of Opaque Objects under the High Powera of the Microscope," 
read before the Microscopical Section of this Society^ Hovember 
20th, hs had described a method of employing the oblique body of 
the binocular microscope with Wenham's prJara, for illumination 
of opaque objects, and he had aiao eihibited an instrument fitted 
up for tluB puraoae, giving the members present a practical 
demonstration of the swivantages which this mode of illumination 
afforded under certain circumatancee. He wished now to describe 
another method of illuminating opaque objects, and, aa it is equally 
appUeable to monocular and binocular microscopes, it appears 
worthy of some consideration. 

In the method of Mr. H. L, Smith, of Kenyon College (which 
waa briefly described in the paper before mentioned), and also in 
the use of the Wenham'a priam, there is a considerable loss of 
angular aperture (which is a very important consideration). It 
occurred to the author that by modiiying Mr. Smith's contrivaBce 
this loBs might be dirmnlshed in eoine degree ; this has been 
attempted in the following manner. 

Instead of placing the mirror immediately over the opening 
at the back of the object-glase, a small speculum |^th of an inch in 
diameter ia introduced into the iront of the body of the micro- 
scope, 2 J inches above the top of the objective. A lateral opening 
ia made in the body at right angles to the epeculum, for the admie- 
sioa of iight to be reflected down through the objective to the 
object below. 

The interposition of the small speculum does not produce any 
disagreeable effect in the field of view, and in the esamination of 
objects it is easy to use that portion of the field which is between 
the centre and the edge, with proper manipulation very good 
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Deenmher IHth, 1865. 
J. B. Dj^kceb, F.R.A.S., in the Chair. 



definition can be obtained by thia method when th« apeculuia ii 
of the proper curvature, This contrivance can alwayii n'!tii»in 
attached to the microscope without interfering with the geucnJ 
appearance of the instrument, and when tbe^ use of thu Bpeeulum 
is not required it can be withdrawn or turned aside out of the 
field of view, and the aperture at the aide of the bodj id*t b« 
closed by a email shutter. It ie. ob^-ious that the use of the 
binocular body ie not iuterfered with by tbie arrangement. 

A binocular and a moDocular microBcope with this artimga* 
ment were exhibited to the members at the dose of the meeting. 

^^T Mr. Parry exhibited some eectionB of fossil wood and Echinui 
^Hpiueg, most beautiftiEy cut by Mr. John Biitterwortli, of Oldham, 
and presented some of the slides to the Section. 

Mr. Parry also pre-sented to the meeting-, for distribution among 
the members, mounted alides of the contents of a shark's stomach, 
from the Madras eoastj consisting almost entirely of Diatomacee. 

Mr. Hurst then made a few remarks on late improvements in 
illuminating opai^ne objects under the higher powers of the micro- 
scope. He said they consisted of three different methods. Piratly 
that of K. E. Smith, of Keuyon CoUege, America, described in 
the English ' Mechanics' Magazine ' of the 20th October, 186S, 
in an eitmct from the ' American Journal of Science and Arts.' 
This gentleman employed a box, or adaptor, between the object- 
glass and the "Wenham'a pHam of the binocular, with a side 
perforation, opposite to which was a small silver reflector or a 
common thin glass cover, acting as a mirror and capable of adjust- 
ment to any augle, thus enabling it to throw the raya of light 
admitted by the side aperture through the objecrt-glaes down on 
to the object itself. 

The disadTsntag© of this method is that all adaptors cause 
unsteadiness, and, however skilfully constructed, injure the accu- 
rate centering of the object-glass ; and while, on the one hand, the 
thin glass cover appears to produce some distortion of the image, 
the reflector so near the object necessarily casts off a number of 
the rays proceeding from it. This plan also seems to require 
lamp-light and the use of a condenser. Messrs. Smith and Beck 
appear to have patented the use of the ttin glass cover. 

yecondly, a modiflcation of the foregoing by Mr. Dancer, of 
this Section, who places the thin glass or reflector between the 
eye-piece and the Wenham prism, cutting an aperture in the 
body of the microscope to admit the light, This dispenses with 
the objection inherent to adapters, and theoretically seems the 
EioBt perfect of these new methods j but Mr, Hurst's experience 
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in its uae waa aa yet too limited to form an opinion. He hoped, 
howeTer, to report on the subject at the next meeting. 

Thirdly, that invented by Mr- Dancer, who places, a circular 
mirror over the oblique tube of the microscope^ previously remoT- 
ing the eye-piece ; the light ia thrown down to the Wenham's 
prism, and thence through the objective on to the object. The 
only disadvantage of this method was that of not adtnittiog of 
binocular vision ; otherwise its BimpHcity, cheapness, and great 
fiualii^ of adjustment, reader it far preferable to the others, while 
its efiecta are fiilly equal to theirs. It answers, moreover, equally 
well by day- or lamp-light, and doea not require a condenser to be 
used. Mr. Hurst thought every binocular microscope would be 
fitted with it when their owners had seen its working, 

Mr, Hurst wished meanwhile to draw the particular attention 
of the membera to the extraordinary beauty and clearness with 
which opaque objects — hitherto the despair of microBcopiats — 
were displayed by these mettods of illumination, some being 
shown as clearly as if enlarged into a relatively gigantic model 
and viewed by the naked eye. Another peculiarity connected 
with them is that, aa the object-glass itsell' acts as a condenser, 
the amount of Hght is increased with the magnifying power of 
the object-glass, contrary to the effect of other modes of iUu- 
,minatLon, 

Mr. Hurst thought the subject waa in its infancy and that 
great improvements would yet be made, but that the idea of 
Mr. H. E, Smith, of making the object-glass its own iUuminator, 
■*-ould prove to be one of the greatest steps in modern micro- 
flcopic science ; and, as improved upon by Mr, Dancer, it was one 
[Bo costless in price and rapid in its adjustment, that every micro- 
Bcopist, however economical either of time or money, could readily 
avail himself of its assistance. 

Mr. Coward then exhibited some interesting plants from India, 
illustrating abnormal forma of different natural lamilies, especially 
of Leguminosee. 



January 17tk, 1866. 
A, Q-. LitSAit, Esq., President of the Section, in the Chair. 

The minutes of the last meeting were read and confirmed. 

The following donations were annoimced: — Eoper's ' Catalogue 
of MicTOBcopic Works,' by the Author; Kolliker, 'Manual of 
Human MicroBcopie Anatomy ;* ' Beck on the Microscope,' by 
the Secretary ; six slides of Seeds and Tungi, by the Secretary ; 
several ehdes of sections of a Cidaria from tbe Indian Ocean, by 
Mr. Parry. The following purchases by the Section were ex- 
hibited ;- — A mahogany cabinet; Pritchard's 'Infuaoria.* 
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The Secretary reported that he had mode a cfttologae of the 
collection of raicroscopical objects beloBging to the Sectioti. 

Mr. Sidebotham eihibited a design for a ticket and covering- 
paper, to be used for the Section's collection of slide!!, which, with 
a tricing alteration, met the approval of the members, and the 
Secretary was ordered to take the neceeaary Bt«pi to have it 
engraven. 

Mr. Sidebotham remarked on the best cement to ub© Jji 
forming cells for fluid preparations, and stated that gold nEe 
appeared to prevent the entrance of alr-bubbles better than 
Japan vaniish or Brunfiwick black, which latter in time became 
porous, and aJao, from the evaporation of ita turpentine, brittle. 
He aaid he and Mr. Thwaites werei perhaps, the first to use this 
method of mounting objects, and that he possessed slides of 
gold-size cells, which were still quite perfect, while those he 
and mounted with Japan black ink were most of them spoiled, 
that he had again reverted to the use of gold size for the 
formation of the cell, using Japan vamith for its final closing 
ooly. 

The Secretary said gold size remained viscid for a long time, 
and that if the cells formed of it were not well dried for a 
considerable time, or even baked in an oven, the size was very 
liable to "run in" and spoil the preparation. He had re- 
varnished the Section's collectioa with a mixture of Japan 
varnish and gold size, and thought the gold size would prevent 
the Japan varniBh from becoming brittle or porous, while the 
Japan varnish would prevent the gold size from running in ; but 
he strongly recommended that all coUections should be re- 
varnished every five years, and deprecated the use of covering 
papers on slides of fluid preparationsj as it prevented this. 

Mr. Latham recommended the addition of a solution of India 
rubber, and Mr. Parry of was, to JapEUi varnish, to obviate ita 
tendency to becotue poroua and brittle. 

The Secretary exhibited Messrs. Smith, Beck and Beck's side 
Lieberkuhn for illuminating opaque objects under the medium 
powers of the microscope, such as |. to 1 inch. 

Mr, Heys showed a ■well-monnted specimen of the eiuvium 
of the larva of a dragon fly, and stated he found these insectB 
were easily brought to cast off their skins by changing the water 
in which they were kept ; if soft, to hard, and vice versd ; or if 
muddy, to fresh. 

Mr. Parry exhibited mounted sections of an Ammonite. 

Dr. Alcock said that among Foraminifera from Dogs Bay which 
he had lately mounted he thought there were some slides likely 
to interest the members. Many of the deformed specimens of 
ILaffena striata (WilHamson) were very curious, and a double one, 
having the neck as well as the body double, deserved particular 
notice. He said that he was quite convinced the striated Lagena 
with a muero at the base is not a tuere sub-variety of Laffena 
sfriaia, but is very distinct from it ; there were many specimeni 
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of it, all agreeing in tbeir pecaliar characters, and he propoaed for 
it the Tarietal name of L, mueronafa. The Lagena with a collar 
at the base of the neck, described bjr him in & previous paper, waa 
undoubtedly distinct from any of the named forma, and ne pro- 
posed to call it Lagena antiqua. In his examinations of the Dogs 
Bay sand one specimen only of Lagena vulgaris typica (William- 
Bon) had occurred, though L. clavata w^ comparatively common. 
Perhaps the moat interesting kind waa a perfect and characteristic 
upeeimen of Lagena crenata, a form lately deecribed and figured 
by Parker and Jonea, from Australia^ but he helieTed not hitherto 
observed as Britiah in tbe recent state. The very magtufieent 
specimens of Mntogolsnia melg also deserved notice ; and the 
curious specimens of Truncatulina lohata, with the later chambers 
*' run wide," and various monatrouB forms of Miiioliha, would be 
examined witb interest. 



BoTAL SocrETT at Tasjiasia, Hobaet Tovra. 
Microscopical Soir4e, June IBtht 1865. 

Agheeaely to a resolution passed at the last monthly evening 
meeting, the Museum and Library of the Society were this even- 
ing thrown open for a Microscopical Exhibition ; and aa each 
Fellow bad the privilege of introducing two ladies, the rooms 
were soon thronged with idsitors. 

Seventeen microscopea were arranged on tables, and to each 
instrument a card was attached, containing the name of the exhi- 
bitor, with a bet of the objects for examination. The instruments 
were by Eoas, Prit chard, Smith and Beckj &, Oberhausen, Varley, 
Eden, &c. &e. 

Of the Tellowa of the Society, Mr. F. Abbott, Mr. F. Abbott, 
jun., Dr, Agnew, Mr. M. Allport, Dr. Butler, Colonel Chesney, 
Mr. W. Johnston, Mr. P. GibHn, Mr. Is'apier, Mr. Eoblm 
(Curator), and Dr. I'umley exhibited instrumente ; and Dr. 
Bright, Mr. Stone, and Mr. Legrand kindly acted as volunteers 
for the occasion. The microscope (by Smitb and Beck) belonging 
to Mr. Stone attracted attention, as being the only one present 
of the binocular construction. 

With so many good instruments, and with powers ranging 
from 50 up to 1000 diameters, a great variety of objects were 
submitted for examination. Amongst others might be noticed 
tbe circulation of the blood iu animals (tail of tadpole) ; circula* 
tion of sap in plants (Nitella) ; animal tissue ; vegetable tissue ; 
method of measuring accurately microscopic objects ; diatoms in 
great variety from this colony, England, and elsewhere ; iniu- 
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and a variety of otfaer objects of 



soria; crjBtats; 

a miscellaneous character. 

The eveoinfi: was far advanced before the Tarioum oltjects were 
exhausted ; and, on retiring, the viaitors ezpr«Med bo much latit- 
faction with the eihibition that it ti probable a utiiiiJar meeting 
will he beld at the close of the eeuion, at which period of the 
yeaj* (summer) many natural ohjeetH which cannot now be ppo- 
ciired will be obtainable. 

J. W. Aenxw, M.D., Ron. Stv. 
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the CKXarALLiZATioir, at TARioua Temper atitees, of the 
Double Salt, SirLpnATi of MAQNsatA and Sulphath op 
Zisc. By Mr. Thomas. 

Afteb making eiperimenta according to Mr. Daviee'a method, 
as eiplained in the * Microscopical Journal * for July last, I left 
one of the elides, with which I bad been working, on mj table for 
about half an houp. The sun was ehiaing on the table at the 
titue. On looking at the slide I found that crystallisation had 
taken place ; and, on examination under the microscope with a 
3-ineh object-glaas, I discoTered what seemed to be a remarkable 
change in the form of the black croaa, viz, , that ioBtead of running 
Btraight across the aiis, as is generally the case in eryatals with 
one axis, the two arms appeared to approach the centre, and then 
suddenly curve back, much in the same way aa in a crystal of 
nitre. Also I noticed that, in other crystals cen the same ehde, 
each arm of the croas on approaching the centre made a slight 
curve, then passed through and formed a similar curve on the 
other fiide. It was from seeing accidentally thia arrangement 
that I was induced to make a series of esperiments at various 
temperatures with a Buuseu's ga^-burner and a stand on which 
I could axrange the slides at various di stance b, a thermotneter 
being placed as close as possible to the slide under observation. 

At about 73° Fahr. I find that the arras of the cross are curved 
in the singular form here represented (see diagram 1). It seema 
als;o that the two salts combine at this temperature in two pro- 
portioas, to form two di&tiixct crystals, one naving a distinct aiis 
with a considerable amount of double refraction, which may be 
called crystal a (see diagram a) ; the other being in the form of 
rounded maeses with small foliations and a less amount of double 
refraction, which may be caDed crystal B (see b). The latter, 
whose details come out more slowly, and, as a rule, from the 
circumference to the centre, conatitutea a limit or boundary, as 
it were, to the former, which radiates invariably from the centre 
to the circumference. This, it seems, shows clearly that the two 
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last jointB bad a rounded, club-Kke eitr«inity ; in otliera thej- 
were singularly skort and stoufc. The palpi and parts about tbe 
mouth were not well defined with -a high power. In some a faint 
line extended acrosB the body between the third and fourth pair 
of lega. 

Profeaaor Weatwood exhibited a apecies of Acarua tbat had 
been found in the unopened buds of the black-currant tree, and 
sent him for eiamination. He stated that, inasmuch a& the animal 
only poBsesaed four instead of eight legs, the number proper to 
the Acari, he was in doubt whether it was merely an undeveloped 
form (which would accotmt for the absence of some of the legs), 
or really a fully grown four. legged apecies. 

He also showed some amall pieces of wood from a dog-kennel 
which were riddled with holes. In these holes were contained, in 
great number, the ova and aix-legged young of the dog-tick. 
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MicttoscopicAL Rbseahches on (he Cattle Plague. 
By Dr. Lionel Beale, F.R.S.j &c. 



In tlie third report of tlie Cattle Plague Comraisaioners 
Dr, Bcale'a observatioiis bear particularly upon the facts of 
diseased conditions in general, and open ont in. a very special 
manner what may be called tissue actions as contradistin- 
guished from blood alterations. Dr. Beale's researches, if true 
in their inferential aspect^ must very materially modify pre- 
sent pathological notions as to the nature of fevers and in- 
flammatory conditions. Dr. Beale takca as his starting- 
point the congested state of the capillary vessels so constantly 
seen in rinderpestj and proceeds to show that as this is 
"by no means uniform in all different textures, or of equal 
degree in every part of the same tissue, wbUe the capillaries 
of some organs (those between the uriniferous tubules of 
the kidney, those of the lobules of the liver, those of the 
mammary^ and probably some other glands) are not as 
much congested as tbey are often found in healthy animals 
killed suddenly, it cannot be referred to any general impedu 
ment in the circulation, ;" but, on the other hand, the con- 
gestion would seem to have a local originj for there are patches 
of various sizeSj but distinctly separated from one another by 

leongested, or only slightly congested, portions of tissue 
the patches are of an intensely dark red colour, of cir- 
cular form, as though the congestion had commenced at and 

idiatcd from a centi'al spot. The result of tbe congestion is 
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an increased pouring out of nutrient matter and a growth of 
the germiual matter (usually termed nuclei) of the vessels 
and tissues. Dr. Beale thinks that whatever causes the local 
congestion is the cause of rinderpest. 

1. Changes in the vessels and in the blood. — ^The small 
vessels, arteriesj and veinSj of congested spots are distended 
with blood-corpuaeles ; the arteries are at first relased, but 
become subsequently more or less contractedj so that their 
outline is more or less uneveUj the diameter varying very 
much in the smallest distance ; the coata are granular; often- 
timesj indeed, there is considerable atrophy. These changes 
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Fig, 1. — Surface of mucous memhrane of fourth sfomacli, corresponding to a 
ibiii depressed ciTcular spot like an uli^er ; aupDrficial i^apillary vesseU, 
varying Tery mucli in calibre, filled with granular matler and minntR par- 
tteles of germinal matter. The oriflces of sevEral gastric glands are seen, 
and Ibe deeper veaaeLs also obstructed are on a luwcr plane, x 3^0. 



are seen in the annexed illustration (Fig. 1), showing the 
capillaries encircling the mucous glands from the mucoua 
membrane of the fourth stomach. 

In addition to these changes, there is another alteration of 
most striking character present in every ease — viz., a large 
increase in the size of the masses of germinal matter in the 
walls of the vessels. This is well seen in Fig. 2, which repre- 
sents a capillary from the connective tissue of the alimentary 
mucous membrane. 

The vessels are sometimes distended Tfith red corpuscles 
(more or less altered), sometimes filled with a colourless or 
slightly yellowish fluid; the wliite coi-puscles are always 
increased in the small veins and capillaries ; and in additi 




Fig-. 3 represents same of tlie contents 
found in a vein in one of tlie congested spots. ^. 
The germinal matter also of the epithefial^^ 
lining of the vein is augmented so much that ^- 
oftentimes it forms projections into the in- 
terior "which interfere with the circulation Fio- S.^Very small 
tlirougli the vessels. This germinal matter niM«*<'fge''»in»l 
may actually plug up a capillary, as is re- Bmaiu'ein. x A- 
presented at b m Fig. 4. 
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Dr. Beale diBcuases the origin of these masses of germinal 
or living matter, and thinks they may be enlarged white eor- 
pusclea J or caused by the adhesion together and subsequent 
growth of other particles^ perhaps from the groT;vi;h of germs 
derived from without ; or, laatlyj an outgrowth from the 
lining membrane. The congestion ig probably due to the 
impediment ofifered by the increase of material just noticed. 
Br. Beale notices that inflammatory lymph is not frequently 
met withj and thinks this is due to the fact that the capilla- 
ries become completely obstructed before time has elapsed 
for the outpouring of liquor sanguinis. In inflammation, 
however, the stage of dilatation is more prolonged, and the 
arrest less sudden j as a consequence of this, the thin walla 
allow the passage of fluid more readily. It would appear^ then, 
that the local congestions produced by the increase of germinal 
matter lead in turn to an alteration in the composition of the 
blood and the tissues around. 

2. Changes in the iissites. — A Hke increase of germinal 
matter is observed in the tissues generallyj as well as upon 
the free mucous surfaces, as a consequence of the congestions. 

The papules which project above the level of the ekin, in 







F(o. &. — Fibrous tissue of the coiium or true skin from the softened part of 
the papule. The intervak between the fibres ar<: occupied with germinal 
matter, " contagiaoi/' growing and multiplpng; rapidly, x 215. 

the seat of the " eruption,*'' are due to the increased growth 
of the germinal elements of the derma and the cuticular 
cells, as well aa of germinal matter derived from without. 
These minute masses of germinal matter multiply with 
great rapidity, and extend amongst the bimdles of the fibrous 
tissue, making their way, in part, to the surface, in fact, 
separating the bundles of the areolar structure, and even 
causing thin atrophy. The fibres soon become replaced by 
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an 



amorphous mass of minute masses of germinal matter, 
Varying mucli in form and products resulting from the decay 
I of some of these particles." 

The eounective-tissue-corpuscles increase in size. These 
[changes are well seen in Fig. 6, contrasted with the healthy 
Ifltate shown in I'ig. 7, 
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f FtG. 6. — Enlarged connective-tiasue- Fio, 7-— C&nnectJTe-tiisuR-corpiMcIw, 

' corpuscles. Surface of mucous (aem- Surfaice of heHlUijr mticoas mem-, 

hrane over epiglottis — cattle pla^gue brani; vver epiglottis, juit bencatb 

just beneath the epitheliuto. x700. the epitheliani. X TOO. 
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The same increase is found in the cuticlej especially about 
he middle layers, the true epithelial cells being invaded and 
often replaced by the nuclear bodies, wMch invade from the 
exterior, as seen in fig. H, so that there are two processes taking 
place at the same time, both, however, consisting of the 
growth of germinal matter ; but the germinal matter ia of 
two kinds — 1, that belonging to the normal tissues, which 
grows in consequence of being supplied with an increased 
amount of pabulum; and 3, particles of germinal matter 
■which have invaded the tissues from the blood. The last 
are alone considered to be contagious. These are seen in 
fig, 8, in the mtter part of the cuticular cells. 
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Dr. Beate gives full details of the special changes of a 
Bimilar kind in the varioua secretions and in the alimentary 
tract, but we liave not space to give them here. After some 
remarks upon the general increase of germinal matter found 
throughout the tissues of the body^ Dr. Beale notices the 
bearing of this matter upon the question of the riae of tem- 
perature 80 constantly noticed in this and other fevers : 
— " It will have been remarked that the changes which 
I have demonstrated in connection with the germinal matter 
of the tissues generally in fevers precisely resemble those ob- 
served loeally in inflammations. In fact, the local phenomena 
of inflammation precisely correspond, up to a certain stage, 
with the general phenomena of fever. The former reach a 
degree to which the latter cannot attain, because, as it is 
scarcely necessary to observe, the death of the man or animal 
must occur long before general suppuration could be brought 
about. 

" It is remarkable that, whUe this increase in the germinal 
matter ia taking place, the temperature rises aome degrees 
above the normal atandardj, and 1 think that the elevation of 
temperature in this disease, as well as in fevers and inflam- 
mations generally, can scarcely be due to increased oxidation, 
for both respiration and circulation are often seriously im- 
peded, but attribute it rather to the phenomena occurring 
during the increase of the germinal matter and connected 
with this increase. If this ia bo, it is probable that an in- 
crease of germinal matter is invariably aaaociated with the 
development of heat.'' 

After discussing many other interesting points, Dr. Beale 
sums up thus : — " Withoutj, therefore, pretending to be able 
to identify the actual materies morbi of the cattle plague, or 
to distinguish it positively from other forms of germinal 
matter present in the fluids on the different free surfaces and 
in the tissues in such vast numbers, I think the facts and 
arguments adduced tend to prove, first, that it is germinal 
matter; secondly, that the particles are not directly descended 
from any form of germinal matter of the organism of the in- 
fected animal, but that they have resulted from the multipli- 
cation of particles introduced from without ; thirdly, that it 
is capable of growing and multiplying in the blood ; fourthly, 
that the particles are so minute that they readily pass through 
the walls of the capillaries, and multiply freely in the inter- 
stices between the tissue elements or epithelial cells; and, 
lastly, that these particles are capable of living under many 
different conditions — that they live and grow at the expense 
of the various tisaue elementSj and retain their vitality al- 
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though the germinal matter of the normal textiireu, after 
growing and multiplying to a great extent, has ceased to 
exist." But more than this, if we would still wish for some 
more definite answerj it is clear that we shouhl be most likely 
to find the contagious material in the secretions of the va^naj 
the eyes, the noae, or intestiues, which are admitted by all to 
hold the poison of cattle plague. Dr. Beale believes that sudi 
particles as he has represented in figs, y and 10, the one from 
the fibrous tissue of the skin, the other from the vaginal 
mucus, and also those observed amongst the bundles of fibrous 
tissue already shown in fig. 5 and those in the cuticle, fig. 8, 
constitute the active living contagious material. 
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Fio. 9. — Ctmta^iovt particle* from tbe 
Taginnl TDUf!us of a cow. Cottte plogiie, 
a, Bactedum anion^st these. £, A ma&a of 
germinal matter caataiaiiig minute pariU 
cles I ike fuogi. Tliese are seen iu the white 
blood- and pus-corpuscle, &c. x 2SO0. 



FtG. lO.^MiouLe partitjIeB uf 
g«nnia&l matter (contagiuni ?) 
from the flhTous tissue of the 
tk'm, betiealh the eruption. 
(Pig. 8.) X 180O. 




We take it that these particles are 
the nuclear corpuscles noticed by l>r. 
Bristowe and Dr. Sanderson, especially 



in the skin eruption. Such particles ^^^ ji_^ ^^^„ ^^^.^^ 



of otic of tlie amalkst 
\TSielB repreaented in 6g, 
] , showing particles of 
germinal matter caloured 
deep red by carmint. 
amongst a quantitjr of 
d^biris. X 2M0, 



"have been found in the breath and eur 
rounding air of diseased beasts. Hence, 
though the normal nuclear elements 
are increased in quantity, there is a 
large addition of new living matter re- 
jsulting from the growth of particles 
derived from without the organism. Dr. Beale, therefore, 
considers that the *"' poison/' "virus," "contagiura/* "materiea 
morbij" consists of the germinal or living matter constituting 
the cell-like or nuclear bodies found in such numberj not 
only in all contagious fevers, but in specific infiammation 
and other affections, syphilis, gonorrhoea, &c. He has de- 
scribed the movements and mode of muliiplicaiion of mucus 
and pus-corpuscles, which may be demonstrated with the aid 
of the highest powers now in use. Dr, Beale saya that the 
poison " consists of very minute particles of matter in a living 
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state, eacb capable of growing and multiplying rapidly when 
placed under favorable circumstances. The rate of growth 
and mnltipli cation far exceeds that at which the normal ger- 
minal matter of the blood and tissue multiplies^ and that 
they appropriate the pabulum of the tissues, and even grow 
at their expense/' leading to all the many general symptqmB 
of rinderpest. 

Dr. Beale's report contains many more most interesting 
questions J but we have attempted to draw attention to the 
bare outline of the more important points wliich have an im- 
mediate interest to the practitioner in reference to the causa- 
tion of contagioua diseases. 

Dr. Beale's hypothesis puts into very definite shape the 
ideas which have long been loosely held as to the influence 
of organic life in the production of disease. No doubt a large 
number of chemical actions are at work, and play most im- 
portant parts in disease, but it is not unlikely that these in 
their turn are dependent upon the action of living material. 
It baa lately been shown that fermentative changes are de- 
pendant upon the nutritive act of the torula cellsj and in a 
similar sense it is admissible to entertain the idea that the 
phenomena of contagious diseases are intimately connected 
and probably depend upon the development and increase of 
germinal growing living matter. 

It is interesting to notice that the views of Dr. Beale upon 
the nature of the contagious material have been remarkably 
confirmed by Mr. Crookes, who^ from purely chemical in- 
vestigation, has proved that the active contagious substance 
is in a living state. The results detailed in Mr. Crookes' 
report are extremely importantj and we beg to direct atten- 
tion to it. 

[Tliis Report, from the ^Medical Times and Gazette,' has 
been carefully revised for this Journal.] 




(' Ofrersfgt af Kongl. yeteD£kapa.Akade[iueiu Forliaqdlinnr,' BtodkibolBu 
1863, p. 247, Tab. U.) 

Theough Priiigsheim^s diBtingiiislied res^rchea on tlie 
mode of propagation in the lower Algae, it Is now known that, 
besides the still longer-known propagation by means of motile 
gonidia or zoospores, tbcre exists a mode of reproduction by 
means of spores, wluch are formed by the co-operation of a 
male and female organ. The dcTclopment of these ffporea, 
which in their mode of origin correspond to the eeeda of the 
higher plants^ has been observed in many cases; but the mode 
whereby new plants proceed firom these h^ not yet been fol- 
lowed out in several groups of Alga. The genus CEdogonimnj 
rich in species, belong to these latter Algae. It has been long 
known that certain celU of the (Edogonium- filaments were 
distinguished from the remaining cells by their egg-shaped 
figurej and by their densely crowded contents^ surrotinded by 
a cell-membrane ; but Pringaheim was the first who succeeded 
in giving a satisfactory explanation of their significancy. 
Pringaheim fonnd, namely, that the round bodies enclosed in 
the inflated cells are epores, which are formed through the 
fertiliaing influence of a male organ. With the greatest ac- 
curacy Pringaheim has observed and described the mode of 
formation of these sporesj but not how they become developed 
into new plants. In order, then, to become perfectly ac- 
quainted with the mode of reproduction of the CEdogonia, 
knowledge aa to the further development of these spores is 
wanting j and I hope, therefore, that the following descrip- 
tion of the germination of the spores of a species of CEdo- 
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gonium will present a contribution to the natural history of 
these lowly but interesting plants. 

Last summer I encounteiedj in a little collection of water 
in the neighbourhood of Upstila, some sterile GEdogonia, en- 
tirely covered over by Cloateria. Chiefly with the view that 
these latter might develop themselvesj I placed the mass of 
AlgBe in a little water, and, at the expiration of some weeksj I 
had the pleasure to find several hundreds of the Closteria in 
conjugation. I wished now to follow tlie further development 
of the newly formed aporea ; hut the rapacity of a little species 
of Cypria rendered this wish of no avail. During the time, the 
CEdogouia also had begun to fructify; but as I had already 
had opportuuity to observe the fructification in several speciea 
of CEdogoniuni, I paid no attention to it. This is the cause 
why I cannot give any description as to the species of the 
present CEdogouium, the development of which I observed. 
The water, wherein the AlgBe were keptj, evaporated, so that 
towards the close of the month of September of last summer 
there remained behind but a green dry mass. This was laid 
aside till the middle of the month of January of the present 
year, when it was covered over with water. In the course of 
a month this green slime, which covered the bottom of thei 
Teasel, was examined, and in it, besides a quantity of minute 
green AJgse of the genua Scenedesmus, were found also some] 
minute CEdogonium -plants, much resembbng those which ori- 
ginate from the germination of the zoospores. This prompted,] 
me to try to discover the mode whereby they proceed frooi,] 
the spores j but it was only in the month of March that I wa»l 
able to hud a sufficient number of germinatiug spores in order ' 
to follow out consecutively the remarkable mode in which 
they are developed. 

Previous to germination, the spore (Ph III, fig. 1) has an 
egg-shaped figure ; the ceE-contents are densely crowded, and 
composed of minute brownish-green granulesj closely sur- 
rounded by a distinct cell-membrane* Outside this membrane 
there is found, besides, a quite distinct cell-membrane. Upon 
germination there are formed in both membranes slit-like 
openingBj whereupon the cell.contenta emerge, surrounded 
by an extremely delicate hyaline covering (figs. 2 and 3) . The 
cell-contents are composed^ not of one, but usually of four 
green masses, each surrounded by its cell-membrane. Some- 
times also, as it appears, abnormally, the masses are two or 
three in number (tigs. 6, 7). The four cells which proceed 
from germination possess an oval form, and their cell-mem- 
brane is hyaline. After the contents of the spore have 
emerged, there remains behind the outer membrane, enclosing 
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the inner one, as shown in figs. 8, 9. After the four cella 
have remained some time enclosed in the hyaline covering, 
this becomes reaorbed Bubaequently^ and the four eclU lie still 
and motionless ; but after the course of a short time there 
Beta in a remarkable change— the cells burst, namely, at one 
end, by means of an annular slit, and the apex, separated 
thereby from the remainder of the ceU-naembrane, becomes 
raised np like a lid. Through the circular opening the cell- 
contents now emerge, which, at the part turued towards the 
openings is colourless (fig. 11). This apex moves with vigorous 
motion backwards and forwards, and, after the brief space 
of an hour, the cell-contents, in the form of a zoospore, leave 
their place of detention, which we now find to be a doubly 
contoured cell-membrane (figs. 10 — 13). The little zoospore 
vheels in a lively manner about with a circling movement, 
whereby the colourless point becomes directed downwards 
towards the mirror of the microscope. Its appearance is 
puzzlingly like that of an ordinary zoospore, and, like it, it 
possesses an oval form and a lighter apex, famished with a 
crown of cilia, which diiring the motion is always directed 
forwards. After the course of some time the movements 
become faintj and finally cease altogether. The ciUa disap- 
pear, and the light end becomes elongated into a root, which 
sometimes becomes formed into an organ of attachment, 
quite Like that which is produced in the germination of the 
ordinary zoospores (figs. 14 — 19). The rounded end of the 
germinating zoo&pore acquires a little point-like apex (figa. 
15 — 18) J, indeed, herein much resembling the ordinary zoo- 
spores. This young unicellular growth becomes divided by 
a transverse septmoi, and a little two-celled OEIdogonium has 
now originated. 

From each spore produced by fructification there are thus 
formedj in general, four CEdogonium-plants, 

Through Pringsheim's researches we already know the 
development of the resting spores of an algal speciesj Bulbo- 
cktBte intermedia, which much approaches (Edogonium ; but 
though, indeed, its development agrees with (Edogonium, 
there are likewise found considerable dissimilarities. Ac- 
cording to Pringsheim,* the mature Bulbochsete-spore ger- 
minates in the following manner ;— The spore^ after its exit 
from the sporangium, assumes an oval form, whereupon its 
contents become divided into four masses. The cell-mem- 
brane increases in size, but simultaneously diminishes in 
tliickness, whereupon the four masses become surrounded 
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eacli witli its crown of cilia, and emerge from tlie extremely 
thin membrane. Thus, the sac whieh surrounds the four 
BulbochEEte-zoospores is the original spore-merabrane. Ac- 
cording to what I believe to have foand, the covering which 
in CEdogonium surrounds the four cells is not the original 
Bpore^membrane. In Bulbocha^te the four masaCB originating 
from the division of the cell-contents directly form the zoo- 
Bporee j in CEdogonium j on the other hand, they are aurrounded 
by a distinct cell-membrane, within which the formation of 
the zoospores takes place. The metamorphoses in the ger- 
mination of the spores in CEdogonium are thxt^ greater than 
in. the spores of Bulbocheete. 
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GERMANY.— Kolliier^s nnd Siebold'a Zeiticlirilt The 

microscopical papers in this number of the ' Zeitachrift* 
(issued in May) are as follows : 

" On the Auditory Organ of Locusta,*^ by V. Hensen.^The 
nerve, trachea, and modified cuticula of the leg forraiug the 
auditory organ in Locusta viridhsima, are minutely described. 
The termination of the nerve presenta a very pccnliar struc- 
ture, which ia figured with other parts of the organ in a beau- 
tifully executed plate. 

" A ContribuHon to the Knowledge of the Gall-ducts in the 
Liver of Mammalia" by G, Irminger and H. Frey. — ^Thc au- 
thors have made researches ou the distribution and arrauge- 
jnent of these canals by means of injectioas in the liver of the 
dog, guinea-pig, cat, and pig. The views of MacGiilavry and 
Beale are briefly discussed. 

" On the Lymph-follicles of the Conjunctiva" by C, Hu- 
guenin and H. l*Vey. 

" On the Histology of the Muscular Stomach of Birds," by 
Heinrich Cursehmann. 

" On the Development of Myzostomum,^' by Elias Meeznikow. 
SempeTj Schultae^ and Schmidt have already studied the very 
curious genus Myzostomum ; but the conclusions they have 
arrived at with regard to its position in the animal kingdom 
are so far unsatisfactory that one considere them as belong- 
ing to the Trem&tods, and others place them among the 
Arthropods. Herr Meeznikow, after carefully describing the 
development of M. cirriff^Tum,^ compares it with various An- 
nelida in incomplete stages of development, and is inclined to 
consider it as the representative of a new group of Choeiopoda, 
to be called Chcetopoda ectoparasita. 

"On the Natural History of Caprella/* by Dr. Anton 
Dohrn. — A complete account of this interesting little crusta- 
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cean, illustrated by a very clear drawing of the whole animal, 
is contained in tbia paper, 

Archie fiu* Mitroskopische Anatomie. April, 1866, — Ann- 
tber number of Professor Scliultze's excellent journal has 
i&ppeared during the quarter, and contains some Taluable 
papers. It ia much to be hoped that the present crisis in 
Germany may not in any way retard or prevent the appear- 
ance of another in due course. The papers are as follows : 

1. " The Intimate Structure of the Spinning Organs of 
Epeira" by Hermann Oeffinger.- — The author distinguishes 
and figures five sorts of glands in these spiderSj as follows ; — 
1. Glandulse pyriformes; 3. Glandulse cylindricBe; 3. Glan- 
dulae ampullacese 5 4. Glandulae aggregate j 5. Glandulse tu- 
berosae. Particular attention is devoted by the author to the 
histological characters of these glandules, and their deport- 
meut with different reagents^ such as caustic potash, acetic 
acidj and hyperoamic acid. 

2. " Researches on the Sympathetic Cord," by L. G-. Cour- 
Toisier. — This ia an extensive essay, illustrated by two plates. 
The author gives the following statement of results at the end 
of his paper : 

(1) The sympathetic cells of the Vertebrata are connected 
either merely at one pole (" Holopol"), as in the frog, or at 
more — two, for instance — as in other Vertebrata; always 
with two fibres, of which one {" the straight"), after loss or 
diminution of its fatty sheath, penetrates straight through 
the cell -substance, and ends in the nndeus, whilst the other 
("the spiral") places itself in connection with the nucleolus ^ 
by means of a network of fibres (Fadennetz). In other cases 
(Hemipolen) fibres (commissural filaments) arise from the 
network which connect these cells with other sympathetic 
cells. 

(3) Each commissural ramus extends from cerebro -spinal 
bundles, which hasten to the sympathetic nerve and to the 
synipathetic fibres of different ganglia which pass from 
above to below, diminished in number in the spinal nerves, 
and occupying a central position^ but with increased numbers 
peripheraUy. 

(3) The "straight fibres" of the sympathetic cells are 
cerebro-spinalj, that is to say, they give origin to the cells of 
the spinal-cord of the spinal and brain neiTe-ganglia, and 
enter into s.yrapathetic cells. The " spiral fibres " are as good 
as the genuine sympathetic "commissural filaments ^^ con- 
nected with them by their origin, and proceed from the cells 
of the sympathetic, either to the visceral portions of the 
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latter, or to strengthen the spiaal-nerrea, or, lastly, to pass 
into the brain or spinal cord. 

(4) The sympathctic-cclU are— althoat!;li they receive 
" cerebro-spinal fibres " — not to be viewed as possessing a 
positive function in connection whh the sjin pathetic -fibres, 
hut either only as " nutrition centres '' (.Schiff), or as "^ centres 
of negative function," in oppoHition to the positively active 
cerebro-spinal cells, as cheeks on the function appropriated to 
these. 

(5) The sympathetic has also, no doubt, a most intimate 
relation to the so-called " animal " nervous system j yet a 
weak individuality cannot be denied to it, which shows itself, 
for example, in the circumstance that from ahvaj-s a single 
" straight fibre " — here and there twOj three — may be only 
one — " spiral fibres/' can arise. 

3. '* On an Insinmient for Microscopical Preparation.*' By 
V. Hensen. — This an instrnment for making sections on the 
stage of the microscope. The author calls it the " Quer- 
echnitter," which may be translated " cross-cutter.^' Its princi- 
pal use is'in making sections of very minute objects. The author 
first used it in examining the auditory organs of Crustacea. 

4. " On the Germinal Spot, and the EiCplnnation of the Parts 
of the Egg. By La Valette St. George.^ — This a short 
paper, illustrated by a few good drawings of various ova. Its 
object is to point out that the egg at its origin by no means 
bears the indication of its future destiny ; that it originatea 
and developes just as every other cell, until it arrives at a 
certain poisit. This had only been clearly shown in a few 
cases until the paper of M. St. George. 

5. The Leptothrtx-swarms, and their relation to the Vibri- 
ones. By Ernst Hallier.— The author of this paper, which 
appears to be one of great value, and the result of carefiil 
research^ arranges these fiingoid bodies in the following 
developmental scries: — (1) Mould series; c, Brush-mould 
(PenicilMum) ; b. Head-mould [Mucor) ; c. Jointed- plants 
[Oidium) ; a, upon moderately damp firm substances, and on 
the upper layer of liquids ; b, on firm, somewhat moist sub- 
stances ; Cj on pap-like and fluid substancesj which are 
thoroughly putrescent, 

(2) Achorion series. Syn., Ach&rion Scko&alenii. Within 
fluid or very juicy substances of various chemical composition, 
throwing oft' spore-chains in irregular branches {Oidium) ; 
it arises from germinating brush -mould. 

(3) Leptotbris series. Syu,, Leptothrix 'buccalis ; Bacte- 
rium of many authors, ff, Thin Lcptothrix-chains, arising 
from the swarming plasma-granulea of Penicillinm, of the 



156 



QUARTEELY CHRONICLE. 



jointed ConidiutOj of Macroconidium, and, pertapa, of 
most or all the thread-cells upon fluid fermenting Bubstancea. 
Under spirituous fermentation they appear as pure cliaiua ; 
under acid fermentation as Leptolhrix-felt j under ammonia- 
alkaliDe fermentation as swarming cellules, bj Thick Lepto- 
thrix-chainsj arising from mncor-thecasporea upon putrescent 
Bubstances. 

(4) Leptothiix-yeast. Syn,, Cryptococcus. In fermenting 
substances, built up from the broken chains that have fallen 
in^ and generally from the " swarms." a, Pemcillinm-yeast. 
Bounded, weakly refracting, with large nucleus, b^ Mucor- 
yeast. Globular, highly refracting^ fine-grained. HerCj too, 
belongs the light yeast which arises in oil from Mucor. 

(5) Tornla-yeaat. Syn., Hormiscimn. Arising through 
germination of Penicilliura-spores in fermenting (alcoholic) 
liquids. 

{6} Jointed-yeasts, Arising from the off-tbrowTa conidia 
of the jointed-plant of Penicillium or Mucor by acid, and also 
ammonia- alkaline fermentation. The cells originate singly 
the process by which they developed from the mother-plant, 
and can place hydrocarbons in acid fermentation. 

(7) Acrospore-yeasts. Syn., THchophyton tonsurans. 
Developing itself by chain-like growths of the Penicillium- 
spores upon oil. Within the oil the jointed chains mostly 
separate themselves quickly. (Oil-fermentation.) 

6. " Experiments on the Solution of Berlin Blue as an 
Injection-colour" by Ernst Bruncke.^ — The ferrocyanide of 
iron forms, as is well known, in this country an excellent 
injection- colour. The receipt given by Dr. Lionel Beale is 
as useful and cheap an injection as can be desired. 

7. " On the Behaviour of the Biood-corptisctes and some 
Colouring Matters in Monochro7natic Light," by W. Preyer. 

8. " Researches on the Structure and Natural History of 
the Bear-beasts {Arctiscoida) /' by Dr. Richard Greeff. — This 
paper, which is very lengthy and exhaustive, is devoted to 
the genua Macrohiotus, the species of which are described, 
while the details of their anatomy are also fully diseusaed 
and beautifully figured in two large plates. The Tardigrada 
have been sadly neglected by English observers; in Dr. 
Greeff's bibliographical survey not a eiogle English paper is 
quoted. We are not able here to give an abstract of the 
paper, on account of its length, but would remind those who 
wish to enter upon the subject that the latest observations on 
these animals are to be found in the pages of Prof. Schultze's 
'Archiv,* where there have already appeared two other 
memoirs on species of this group of very remarkable animals. 
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^. * The Trichina in relation to the Microscope" by V, 
ensen. 

10. "On the Generation of Red Blood. corpmcles," Hy 

rofeasor von Recklinghausen, 

11. The journal concludes with a number of short c^stiys 
f Professor Max Schultze, which are each of considerables in- 
test; that on " Ri'h'h&r( anil the Gromia'* and "Researches 

Noctiluca/' in which hypcro&mic acid has Ijccn made use 
', appear to be well worth attention. The last is ou thu 
Anatomy and Physiology of the Retina." 

Mailers AroMv." May, 1860.— There arc the followiug 

icroscopical papers in tliia journal : 

" Ofi Redia and S/joro-cysts of Filippi" by G. K. Wagener. 

" On the Extension of Nerve-fibres into *Jhe Epithelium of 
■he Horn-skin/^ by Professor H. Hoyer. 

'^Remarks on Max Schnltze's Article , * Reichert and the 

romia/ '* by C. B. Reichert. 

" Remarks on Dr. H. Landois' Essay ' On the Development 

the Clustei'-fonned Spermatozoa in the Lepidoptera,' ** by 

. Meyer. 

FR ANCE .— Comptea EenduB — "On the Perforating Bryo::oa 
the Family Ttrebriporida;/' by P. Fischer. — This is a 
aper of considerable interest. The existence of perforating 
nimala has been ascertained in nearly all the classes of 
nvertebrata, !Molluscaj Annelida, Echitiodermata, Spougi- 
ria, &c. The vegetable kingdom likewise presents us with 
xamples of Protophyta hollowing out their residence in sheila 
and stones. Perforation, and consequently the destruction 
of the perforated bodies, are, therefore, the effects of a great 
law of nature. By the side of the creatures which accumu- 

te masses of calcareous polyparies, and of those of which 
;he shells strew our shores and cover the bottom of the sea, 
nature has placed other organisms, smaller, but not less 
owerful in their cfFectSj, which restore to the ocean the 

ements which have been drawn from it, 

Amoug the Bryozoa the existence of terebraut cells is 

almost a new fact. It was known that some Lepraliee and 

CeUeporte slightly alter the surface of the shells to which 

ley attach themselves ; but before the discovery of Aleidc 

""Orbigny no one had ever seen them lodged in the very 

terior of the shells. The agents by which the perforation 

effected are still unknown to us. We have been unable to 
ctect siliceouis corpuscles in the excavations of the Terebri- 

rsCj a circumstance which of itself would suffice to distin- 

ish them from the terebraut sponges [Cliona, T/toosd), even 

their organization were not infinitely superior " ']_m% 
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acquire fuller informatiojij thereforej we ihall assume that 
the perforation is due to chemical action. The genus Tere- 
bripora was established by A. d'Orbiguy for two Bryozoaiis 
collected duiing his voyage to South Ameiicaj one on the 
coast of Peru, the other at the Falkland Islands. D'Orbiguy 
indicates that this genua differs from all others in its class by 
its cells hollowed out in the very substance of shellSj their 
arrangement being identical with and their mode of produc- 
tion similar to those of Hippothoa. Since the publication 
just referred to no author has made mention of the Tcrebri- 
porse. The investigations undertaken by M. Pischerj upon 
the terebrant sponges in a fossil etate, led him incidentally to 
ascertain how widely the Terebriporse are diffused in the 
secondary and tertiary beds. He has detected four or five 
species in the former^ and as many in the latter. Their pre- 
sence in the middle tertiary beds of Touraine and the Astesan 
led him to expect that this genus was, perhaps^notyet extinct 
ill the European seasj when^ in September, 1865, he collected 
in the harbour of Arcachon (Gironde) an oyster perforated by 
a colony of Terehriporce. The same species occurs in the Me- 
diterranean. From the examination of this specimen it is easy 
to rectify some incorrect statements made by d'Orbiguyj who 
represented the apertures of the cells as round, whereas they 
are furnished with a notch of greater or less extent, a character 
of great impoi'tance in the classification of the Bryozoa. 

Besides Terebriporegj M, Fischer has found on the coasts of 
the Gironde a Bryoaoan belonging to the same family and 
having the same habits, but differing in having its cells borne 
upon alternate axes. It leaves upon the shells elegant im- 
pressions resembling the I'amifieations of the StrtularitB. 
He proposes to name it Spathipora. The living Spatliipora; 
are not numerous. There are only two living species known, 
one from the coasts of France and the Mediterranean, the 
other from the Facific. 

The Terebripora and Bpathiporee constitute a very natural 
group, of which the species are probably very numerous. 
The interest which it presents is increased by the evidence of 
its existence during the whole scries of secondary and ter- 
tiary deposits, M. Fischer arranges the family Terehriporidie 
in the order of Cheilostomatous Bryoaoa, side by side with 
the Hippoihoidee. The latter family is composed of the true 
Hippoihaida [H. divaiicata,, Pataffonica, fee), and the new 
genus Cercaripora Tischer established for the reception of 
(Eiea truncaia, ligulaia, argiUacea^ &c. 

Aimalea des Sciences Naturelles. Marchj Apnl. — " Re- 
eearchea on the Vilality of the Tisaues" is the title of an ela- 
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borate memoir by M, P. Bert, part of which appears in this 
number of the ' Annales/ A number of experiments^ — over 
one hundred in all — are detailed, in which the tissues of one 
animal were transplanted to auother, two plates accompany- 
ing the paper giving microscopical sections of the united parts. 
The experiments were made chiefly by means of rata, the tails 
being removed and transplanted- The object was to observe 
the nature of the tissue produced^ and the effect on the trans- 
planted tissue. In many cases absorption of the bone took 
place, and great vascularity was induced. The conditions of 
relative age and liealth seem to have a modifying influenee 
on the result of the transplantation. A curious experiment 
is suggested by the author, which, however, he has not tried — 
it isj to cut off the tail of a fully matm-c rat, and to trans- 
plant it beneath the skin of a rat mucli younger. When thia 
one begins to get old the grafted tail is to be extracted, and 
introduced beneath the skin of an animal in full vigour of 
development ; and so on. It is obvious that, if this process 
is carried on, the tail will live much longer than the animal 
from ivbich it was detached, and perhaps for an indefinite 
time. Some interesting conclusions may be di'awn from such 
an experiment as this. 

"Some Crustacea from the Coast of Brittany^' is the title 
of a paper by M. Hesse in the same journal, in which he de- 
Bcribes species of the genera Sloifber'mat Cirolanet and a new 
geuusj Eucolombar, 

Journal de I'Anatcmiie, &c. (Eobina). May and June. — This 
number contains a very interesting paper by Dr. ^Rlarey, the 
inventor of the sphygmograph, '* On the Nature of Muscular 
Contraction" which is, however, unfortunately, not a micro- 
scopical one. It also contains the continuation of M. Polail- 
lon's paper on " Peripheral Nervoua Ganglia/' 

MM. Ranoier and Cornil contribute a paper " Oji the His- 
tological Davelop7nent of Epithelial Tumours {Cancroid}/' 
which will be found very valuable by those interested in pa- 
thological microscopy. 

" Mesearches on the Structure of the Brain of Fishes, and 
on the homoioffical siymficaiion of their different parts," by 
M. Hollartl, is a good paper, illustrated by three plates. He 
describes a typical form of encephalou in each of the large 
groups of fishes, and in all these carefully points out the ho- 
mologies with the parts of the human brain. 

ENGLAK D.—Ajmals of Bfatoral History. June,—'' On the 
Anatomy and Physiology of the VoriiceUidan Parasite {Tri' 
chodina pediculus, Ehr.) of Hydra" by Prof. II. James 
Clark. — This paper was read before the Boston Society of 




100 



qrAUTERLY CHRONICLE, 



Natural History, and contains a very minute account of the 
infusorian which forms its subject. THchodina pediculus is 
found in. great abira dance, creeping over the body, and even 
to the tips of the tentacles, of our common brown and greon 
fresh-water Hydras. Oftentimes it may be seen with the 
middle of ita base applied directly over the centre of a group 
of nettling organs, the former fitting the latter like a cap, 
and without seeming to disturb the Hydra in the least. It 
appears that this animal has been much abused in European 
worka on Infusoria^ ita portrait having been taken from apeci- 
mena when under pressure, thus causing its true doubly 
conical, dice-box form to assume the appearance of a broad 
cylinder or a turban. In deacrihing the oesophageal cilia of 
this animal. Professor Clark says that the so-called ^''bristle 
of the vestibule " of Vorticellidee, which was first described 
as Buch by Lachmaii, is an optical illusion. He has satisfied 
himself that it is an effect produced by the right and left 
rows of ciiia, and has confirmed his opinion by observations 
on EpistpHs, Carchesium^ Vorticellaj and others. One great 
test of the genuine character of the filament would have been 
ita disappearance when the focus was slightly altered ; but 
Professor Ciark found that it did not disappear, as would be 
the case in observing the outline of a transparent cylinder. 
After dealing very carefully with the prehensile cilia, the 
author passes on to those devoted to locomotion and the 
other prolongations of the body adapted to that function. 
The adherent organ is one of these, and is a complex appa- 
ratus, which altogether forms a thin circular disc, whose 
border reaches to the margin of the base, or, in other wordsj 
to the inner edge or line of attachment of the velum. About 
one third of the radius of the adherent organ, at the peripheral 
margin, is occupied by a striated annular membrane, which 
is separable fi-om the rest of tlie apparatus. It lies in front 
of the centrifugally projecting hooks with which the organ 
is provided, but is closely pressed against them, and extends 
centripetaJly as far as their bases. This membrane is pos- 
sessed of two sets of strife, which radiate from its inner to its 
outer mai'gin. One set of strise occupy the anterior face, 
and are comparatively quite coarse, and in number about 
ninety-six, i. e. about four times the number of the hooks of 
this organ. They lie wide apart^ and are arranged so uni- 
formly that two traverse the interval between every two 
hooks, and two overlap every hook, where they run to the 
proximal margin of the membrane. The other, or posterior 
set of strice, is much more readily detected than the anterior 
one. and the striee are about three times as numerous. The 



membrane is very flexible, atid is frequently made to undu- 
ilate, apparently by the successive impacts of the ^-ibratiiig 
I cilia. The apparently most important membersi of the 
[adherent organs are the hooks. They vary in number from 
, twenty-two to twcuty-four, aud curve in a direction which 
lis diametrically opposite to the upward coil of the vibratory 
organ ; i. e. they are laot/'opic. They are separate pieces, of 
an i-fornicd shape, the upright part of the L being tlie hook 
[ proper, and the horizontal limb the base of it. These books 
are arranged in a circle, with tlieir Iiorizontal limbs all 
pointing one way, and nearly or quite toucli each other, 
according to circnrastanccs. Immediately within the row of 
hooks a series of nail-sliapcd pieces extends in a circle, and 
I they are arranged in such order that each one lies opposite 
the horizontal part of a hook. The tip of the nail-head pro- 
jects between tlie point of the succeeding nail and the base 
of a hook, the two latter constituting a sort of socket in 
'■which the former appears to slide. Tint would seem con- 
clusively to show that this complicated ring may be enlarged 
or diminished at the will of the animal. Faint radiating 
ridgesj occupying the central two thirds of the adherent 
apparatus, are attached one by one to the point of the nail- 
shaped bodies just mentioned, and at right angles to them. 
In dying specimens the adherent organ readily separates 
from the body eri masse ; but shortly after the striated mem- 
brane loOBens from the circle of hooka, and they become dia- 
I jointed, It is worth noting that, after a cursory examination 
of this radiate apparatus, Professor Agassiz was rash enough 
at once to pronounce Tnchod'ma as the medusoid of Hydra, 
Tvhile at the same time he asserts that Vorticeliidts are simple 
forms of Bryozoa. Assuredly, Professor Clark remarks, if 
the one is a medusoid the others are, and if these arc Bryozoa 
so is the asserted medusoid. Hence we should have Acalephan 
Bryozoa or Molluscan Acalephje. The rest of the paper de- 
scribes the digestive, circulatory, and reproductive organs in 
an equally careful manner. The contmetile vesicle is a 
simple cavity, which perfoi-ms its systole once in fifteen 
seconds. The paper is illustrated by two clearly drawn 
plates, and is a valuable contribution to microzoology. 

ftnarterly Journal of Science.^A curious and interesting 
paper " On CeUs/' by Prof. Fick, of Zurich, appears in the last 
number of this journal, from which we quote the following 
passage : 

"If it he once admitted that animation extends downwards 
into the lowest forms of t!ie animal Itingdora, then it is also 
admitted that there esi^ist single cells, which are to be reckoned 
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indwiduaUy as animated beings; for there arc numberless 
animals belonging to the order infusoria which consist of a 
single cell. Such an animal, for instance^ is an Amceba, a 
minute, microscopic, protoplasmic mass, with nucleus and 
nuclcolns. If its actions are ohserved under the raicroscopcj 
one can sec how it alters the form of its body at will ; how it 
sends for?rard prolongations here and there, draws out the 
mass of its body, and so changes its place , On outward 
irritation it generally rolls itself up into a buUet-shaped 
lump, and rapidly draws in again all the prolongations lately 
stretched forward. Often one may observe it engulf smaller 
hodiea in its substance, where they are changed — one may 
say, dige&ted — and half disappear^ the undigested leavings 
being again ejected. The little animal grows, and goes on 
propagating itself by division. 

" A cell which belongs to the tissues of one of the higher 
animals behaves exactly in the same manner as a single'Celled 
infusorium. For exaraplcj in the blood wc bave cells ; the 
eo-called white blood- corpuscles, which are exactly like certain 
infusoria. Thus^ they stretch out prolongations of their sub- 
stance subject to their will, and upon irritation and the like 
they show the well-known I'eactions. The cells in connective 
tissue deport themselves similarly. They crawl regularly 
about in certain chasmg in the substance of the tissue 
formed beforehand, which they elaborate for themselves, 
which, in fact, they have eoustmcted as their dwelling. 
What is particularly worthy of attention is that these 
cells, \vhen they have left the tissue, can move themselves 
for some time in a fluid, and show all the phenomena 
described. These facts are truly among the most beautiful 
acquisitions to our knowledge lately derived from micro- 
scopic research. They had for a long time escaped the 
attention of microscopic observers^ because animal tissues 
were not examined under the same condition in which they 
exist in the living organism. It lias already been mentioned 
that cells in the tissues of highly organized animals are exactly 
the same in their growth and reproduction as single- celled 
organisms. And, in the last place, to complete the identity, 
all the cells of a whole animal are actually the brood of one 
single eell— namely, the ovum. We have here before us 
exactly the phenomena which we regard as the chai'acteristica 
of an animated being — movement at \vill, and reaction on 
outward irritation. Thus, theUj we can by a well-connected 
chain of strict analogies airive at the proposition which was 
placed before us. Each cell, whether it be an independent 
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animal or part of tlic tissues of a liiglier organization, is in 
itselij mbjecfivcly, an uni muted being. The want of self- 
dependence in the cell, which forms a part of the tissues of a 
higher animal, is rcfiUy not ^freatcr than in the single-celled 
infusorium, which lives freely by itself. In fact, each organism 
has \t% own conditions of life ; and as the tissue-cells can only 
live, for any length of time, in a certain fluid, or in their 
appointed self-wrought habitation, where they dwell as a 
compound organism, so can certain single-celled infusoria 
live persistently only in certain fluids ; they also die if placed 
under conditions to which their organization is not adapted. 
I am notj moreover, at all certain, as before said, of the im- 
possibility of a cell, if once removed from the blood or con- 
nective tissue of a higher animal, and placed in another soil 
(as it were) under favorable auspices, proceeding with its 
life as an independent animal, and becoming the mother of a 
brood of inftisoria. • 

"From the atanding-point which we have now gained, we 
cannot call an organism which consists of more than one cell 
an individual. Such an objeet is much more like an associa- 
tion of individuals, which live together in a habitation 
wrought by them. The cells have themselves secreted the 
materials for budding- from their bodies. Association makes 
a division of labour possible. It is no longer necessary for 
each cell to execute for itself every organic function — diges- 
tion, assimilation, &'c., in their ditTerent stages. One group 
is able much more satisfactorily to execute this, and another 
that ofEce for the whole household ; and thus the particular 
functions are brought to greater perfection, and the per- 
formances of the entire organism become more varied and 
numerous. 

" The best type of such an association of organic individnals 
is a plant. Here we see different gi-onjis of cells execute 
different oflBccs which benefit the whole plant. One set 
extracts material from the grounrl, another elaborates it in 
Tarious ways; others again di'aw materiul from the air; others 
are especially fruitful in producing new generations. But we 
do not attain to the higher efibrts of physical activity in the 
plant. The reason of this is easily seen. 

" In plants each single cell sxirrouiids itself directly with a 
membrane of the so-called cellulose, the substance which we 
have before us in wood, in cotton, and in paper. The cells 
are by means of tliis individually shut up ; they cauj it is 
truCji influence one another to a certain degree, in that they 
can transmit material to one another ; but they cannot infJu-^- 
ence one another to an unlimited extent; they cannot share 
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tlieir conditions, their seusatioiiSj wc may even say their 
experiencesj with one another. Each therefore is eonftned to 
the hare circle of its own sensations (which we are as little 
ahle to dispute in plant-cells as in animal-cells) , and there- 
fore it can reach to no higher grade of physical life. 

" The cells of a plant arej in a word, like a nnmber of men 
shut up from childhood together in a cellular prison, -who 
perhaps might have esercised much important influence on 
one another^ but between Trhom all spiritual intercouse has 
been prevented. These men would never display the deeper 
characteristics of spiritual development. 

"In the higher animals there arcmiracrous groups of cells 
which are disposed in a maimer analogous to that observed 
in the plant cells; that is to say, they lie isolated, yet near 
eacli other, though not enclosed in the same hard dwellings 
as in plants. Such aggregates of cells, for example, are the 
blood and the epithelium. The epithelium is the name given 
to the layers of cells which lie arranged like strata wherever 
an organic structure is bounded towards external space, as in 
the outer skin (epideniiis)^ and the slime-skin, or raucous 
membrane^ which lines the surface of internal cavities open to 
external space. Many other tissues also form the same kind 
of cell-masses, upon the principle of the plant^s organization. 
Their action has been long designated as * vegetative,' 
correctly referring to the analogies which they present to 
plant-life. 

" In the higher animals a nevF system of cells is added to this 
vegetative group, which are disposed on a totally different 
plan. It defines what is truly animal, and its actions are 
rightly designated ' animal/ 

'^lu fact, the difference between plants and animals doca 
not really lie in their elementary components. The distinction 
can only be clearly shown where one has to deal with complex 
organisms formed of many cells. The true characteristics of 
the two kingdoms ai'e to be found in the manner in which the 
colony is built up by its individuals, and thus especially in 
that system of cells just mentioned which gives its peculiarity 
to the animal kingdom. This system is a series of cells 
widely spread through the whole body, in which the proto- 
plasmic matter is maintained in unbroken continuity through- 
out, by fine_, long threads. It is the * nervous system/ ■" 
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(Jn Microphotograpliy witli Higli Powen.— In the * Qturk 
Journal of Mici'O-scopical Science^ for July, 1865, Vol. XIU, 
p. 249, I notice an iuterestiiig letter on a new metliod of 
illumination, by Count l^Vanceaco Castracane, who proposes 
the use of monocliromatic light, by "the employment of one 
of the component rays of the solar spectrum, which was made 
to fall on the mirror of the microscope." It appears, also, 
from this paper and the accompanying editorial remarks, 
that Count Castracane has succeeded iu obtaining a good 
photograph of Phurompna angulatum, in which the minute 
markings on the frustnle appear as liesagons. 

I take pleasure in confirming the statement thus made aa 
to monochromatic light, and especially would mention the 
advantages of violet light for microphotographic purposes. 

For some months before I read the paper above referred to 
photographs had been successfully made by Dr. Edward 
Curtis, Brevet-Captain U.S.A., in the Army Medical Museum, 
with all powers up to 1000 diameters, the illumination being 
the direct rays of the sun reflected on the microscope mirror 
by a heliostat, and the pencil thus obtained being thrown 
through a cell containing a sohition of the ammo nio- sulphate 
of copper before falling on the achromatic condenser. 

To obtain the full effect of the violet light, however, the 
objectiTe should be photographically corrected, that is, in 
determining its curves the index of refraction of the violet 
ray should be considered, and not that of white light. With 
such a lens the actinic and visual foci coincide if \^olet light 
is employed. Several such lenses, of excellent quality, have 
been constructed for the museum by W. Wales, of Fort Lee, 
New Jersey. A brief note on this subject was published in 
my report to the Surgeon-General, October 20th, 18^5, "On 
the -Extent and Nature of the Materials available for the 
Preparation of a Medical History of the RebeHiou ■■ (see p. 148^ 
circular No. 6, Surge on -Gen ea-al's Office. 
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At tte date of that publication both Dr. Curtis and niyself 
believed the markings ou Pleiirosigma anguiaium to be hexa- 
gonal, the photographs on whicli this opiuion was based being 
raagnificdj origiTially about 1000 diameters, and afterwards 
enlarged to 7300 in a copyitig camera. Subsequent observa- 
tions with higher powers^, however, have satisfied ns that this 
opinion is erroneous, and that, as, in fact, Mr. Weuham had 
previously suggested, the real conformation of the markings 
is circular. 

The photographs on which this opinion was based Trere 
some of them made with an objective of one fiftieth of an inch 
focal length, constructed by Powell and Lealand, some of them 
with a Wales' objective of an eighth of an inch focal length, 
corrected for photography as above indicated, and the neces- 
sary amplification being given by the introduction into the 
draw-tube of an achromatic concave also corrected for photo- 
graphy. No eye-pieces were employed. With either of these 
arrangements Dr. Curtis obtained direct photographs of 
excellent definition and poivers, varying witli the distance up 
to 2500 diameters, with about three feet distance, beyond 
which, in either case, the pictiires began to diminish in 
clearness. To obtain any given power, it was found the 
one-fiftieth required a few inches' greater distance than the 
one- eighth and amplifier. The use of an eye -piece, or of a 
concave amplifier simiilar to that used with the one-eighth, but 
of much loiver power, was carefully tried with the one-fifliethj 
but it was found that the results were not well defined, so 
that 2500 diameters must he regarded as the maximum power 
to be obtained photographically with the one-fiftieth. With 
the one-eighth and amplifier the same power was attained 
with perfect ease. The negatives taken in this way were 
readily enlarged in the copying camera to 19000 diameters. 
I enclose albumen prints of the pictures with both powersj 
and by both glasses, for comparison. The enlarged prints are 
almost fac-similes of those of about 2500 diameters; that by 
the oiie-fiftietli is perhaps a trifle sharper, but it was acciden- 
tally taken with 200 diameters less than were allowed the 
one-eighth. The flatness of field is_, of couracj greatest in the 
one-eighth picture. 

It might be suggested that the eighth being photogi'aphi- 
cally corrected, had the advantage over the fiftieth in this 
comparison ; but the photogi'aphic correction for an eighth is 
already small, and that for a fiftieth may be regarded as too 
triHing to modify the results yctj greatly. 

In both the small pictures and the large you will notice 
the markings are perfectly circular spaces^ whie' ' ' small 
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picture (with SoOO diameters) appear liexagonal, but rcrpal 
tlieir true structure under a lens; in the large are quite 
distinctly circular, but will assume an hexagonal appearance 
if reduced by a concave lens of miflicient power, or even by 
mere distance. 

If these picturea appear good enough to give interest to the 
above statements, I beg you to give a place to this communi- 
cation in the pages of your valuable Journal. — J. J. Wood- 
WARDj M.D., Assistant-Surgeou and Brevet-Major U.S.A., 
in charge of the Record and Pension Division, Surgeon- 
General's Office, and of the Medical Section, Army Medical 
Museum. 
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Light Eeflected from Tranapaxent Snr&ces. — ^At present this 
subject, being one of interest iti relation to recent binocular 
arrangements, I beg to record some notes. Selecting a few 
examples of the amount of light reflected from the surface of 
crowD-glasSj hnving a refractive index of 1*535, tliej range as 
follows r 

Quantity of Hf^lit 
Angle of incidence. reflected from 

1000 of incident raja. 
30° ...... . 44/'8 

45° 53-66 

60° 93-31 

80* . 363-14 

These examples are taken within the limits of useful apphca^ 
tion, and show the small quantity of light really obtainable 
from croivn glass such as is used for prisms. It consequently 
became a consideration to ascertain what increase would re- 
sult from the use of dense flint glass of a high refractive 
power. Certain formiihe have been given for this which 
claimed a very promising result, but which is scarcely con- 
firmed by experiment. Mr. Huggins kindly undertook to 
try thisj being possessed of very perfect photometric appa- 
ratus, and as I had suggested that the dense glass prisma of 
a spectroscope might have their mimerous surfaces coated 
with a thin film of albumen, with the view of lessening the 
quantity of reflected, and consequently increasing the amount 
of transmuted, light (which theoretically it should do, as the 
refractive index of albumen is nearly as low as that of water). 
The following is his letter to me, dated April 16th: 
" Dear Sir, — On Friday evening last I tried the reflection 
from different transparent surfaces, and found the difff* 
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too small to be measured witli the pliotometer. I then placed 
two fUftercnt surfaces together in a straight line, so that half 
s, small beam of light (from a candle enclosed in a magic 
lantern, from which the lenses had been removed) was re- 
ftected from one surface, txiiA the other half reflected at the same 
angle fi'om the next surface. The light reflected was received 
on a sheet of paper some feet distant. In tliis waj, the hght 
being feeble and the room dark, the difference of illumination 
could be easily detected by the eye. When one surface was 
dense flint, and the other optical crown glass, the difference,, 
at an angle of 45°, was only just appreciable. The quartz 
8iu"face reflected more light than either. I then coated one 
surface of a dense flint prism with diluted albumen, and this 
was compared ivitb tlie surface of a seeond prism made of the 
same glass. There was less light reflected from the albumen, 
but the difference was surprisingly small. These experiments 
led rae to the conclusion that the working of the surface is 
more important than the quality of the glass ; also that coat- 
ing with albumen would not make sufficient difference to 
compensate for any inconveniences that might be caused by 
air-bubbles or irregularities of the film. — W. Huggins." — 
F, H. Wenham, 



How to male Diatoms Stick. — In your last Journal (April) 
Mr. Ward asks how to make diatoms stick on a slide after 
being arranged. I have done a little in setting diatoms^ and 
never had any trouble with their moving when co^^ering. My 
plan is to centre the slide with a spot of ink on the reverse 
side before putting it on the stage, then with a dipping-tube 
to take a drop of the water the diatoms are in, put it on the 
slide, but not on the centre ; now with a bristle and the aid 
of au object-glass pick out the diatoms wantedj. and push them 
to their position with a little water adhering to them. When 
the uurabcr are arranged, dry the slide over a gas flame, and 
mount in the usual way with thin balsam. I find, when the 
diatoms are perfectly dry, that it takes some force to move 
themj and some of them will even break before they can be 
moved. — B. Ijeiqb, Aberdeen. 



Prioe of Vulcajiite Cells, 4c — You will oblige by correcting 

an error in your report of my remarks on vulcanite cells pub- 

•lished in the last number of the Journal, p. 112. The price 
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at which I stated these cells are sold was 6d., not 4d., per 
dozea. Mr. Bailey informs me he has been put to some m- 
couvenience in consequence of the misprint. 

I may also note that, as the seconder of the resolution pro- 
posed by Mr. Tyler (p. 64), you have called me Hill, instead 
of Hall. Again, at p. 65, in the vote of thanks, the word 
"Treasurer" should be inserted between "President" and 
" Secretaries." — W. H. Hall, Hackney. 
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MiGEOBCOPICAL SoOrETT, , 

March im, 1866. 
Ji.M£3 Glashieb, Esg., r.E.S., m the Chair. 

The ininutea of the previous meeting having been read and 
confirined, 

A Membeb inquired, io reference to tLe proposed incorporation 
of the Society, if it could take the ordinary style of tho " ' Eoyal' 
Microacopical Society," 

The PaESiDENT explained that, to entitle the Society to use the 
style " Hoyal," it was necessary that some royal personage should 
be connected with it. The primaiy object would be to obtain the 
Charter in the form in which tbey could then take it, and, if 
neceaisary, it could be subsequently renewed under the altered 
name. 

A paper " On a Brass Slide Clip," by Dr. Maddos, was read. 
(' Trans.,' p. 65.) 

A vote of thanlta to Dr, Maddos was passed. 

Two papers by Mr, TuJFen "West were then read. ('Trans.,' 
pp. 67, 69.) 

The tbanks of the Society were tendered to Mr. West. 

A paper by Dr. Greville waa also read. ('Trans.,' p. 77.) 

The usual vote of thanks waa awarded. 

A paper by Captain Mitchellj Superintendent of the Madras 
Govemjnent Muaeum, " On the True Beading of Measurements 
with the Cobweb Micrometerj" was read, and the tbanks of the 
Society awarded for the aamo. (' Trana.,* p. 71.) 

A paper by H. Charlton Bastian, Esq., M.A,, P.K.S., commu- 
nicated by Mr. W. H. Ince, F.L.S., was read. ('Trans.; p. 86.) 

After some remarks by Mr. Brooks and the President, and tbe 
thanks of the Society having been given to Mr. Haitian and Mr, 
Ince. A paper " Ou a New and Adjustable Diaphragm," by 
Hydney D. Kuicaidj Esq., was read, ('Trans.,' p. 75.) 

After a few remarks from M. Wenham, the thanks of the So- 
ciety wei-e voted to Mr. Kiucaid. 

Dr. SAiiFAa; produced eome epecimena of InsectB, chiefly Bees, 
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WagpB, &c., prepared bj him, and esplained his metliod of preparing 
them. The objects were operated upon by the ordinary cutting 
inatrttraoofc, with a cylinder iq the middle of the braa* plate, aud tlie 
object 13 raised by toeaiia of a acrew rod workiug a sinall circular 
plitte that rises up in the cylinder, or the ^vcll, as be should call it. 
The only alteration he made was to enlarge the Jnatruuinut, so aa 
to adapt it to the size of the object, it beiuw usually Juruiahed 
with but a Bmall aperture which 19 not suMcient to receive a 
large bee or a beetle, or even a wasp. This ho endeavoured to 
accomplish by m^ans of an additional plate, placed over the ordi- 
nary brags plate, having a larger aperture, being an adaptation of 
the well of the smaller instrument, »o that the same flcrew may 
operate upon the plug, and raise the object, tlia samo ag in the 
BOialler inatrument. He might add, that he found a glass surface 
answer better with regard to the raKor or cutting instrument than 
the ordinary plate. The razor works very easily over the surface, 
and is leaa liable to injury from scratches. Tne object must, of 
course, be fixed, in order to be available for the cutting of the 
razor ; and this he effected by placing the object in a papsr cell, mid 
imbedding it in wax. (Dr. Halifa:s produced a specimen prepared 
in this way.) Then the plug or block, which is to be received by 
the well of the cutting instrument, will con&iat of a little cylinder, 
made up partly by a email cylinder of wood) and partly by a small 
cylinder of was, and was. contents. In some casea the objects 
become almoat useless, from the diiEeulty of remo\-ing the was 
afterwards ; and, to avoid that, he previouslj immersed the object 
in stiff gnm, and allowed it a very short time to harden before 
inserting it in the wax capsule. Dr, Malifas concluded by show- 
ing several specimens, and ciplained fully the details of the plan 
adopted by him. 

The Peesidint announced that the Soiree of the Society would 
be held on the 4th of April ; also that the mectiug to be held on 
the 0th of May would bo made special, to take into conaideration 
the changes ia tlie constitution of the Society suggested by the 
Council, aud, if approved, to adopt them, He aluo read a com- 
munication receivijd by the Committee from the Committee of the 
Hackney Working Men's Institute. (See p, Idi,) 




jpHi 4M, isee. 

The Annual Soiree of the Microscopical Society waa held in 
the yociety's Eooms, King's College, London, on April 4th, and 
was attended by nearly a thousand membei's and visitors. The walla 
of the Tooma were hung with beautiful drawings and diagrams., 
illustrating \ariouy microscopic objects and minute tissues of the 
animal and vegetable kingdom. On th.0 tjib\ea were arranged two 
hundred microscopes, a large portion of wMcli 'wetft ^%^.-<?iaa'4 
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instruments. The ■whole of the arraDgements and preparations 
for the Soiree were under the superintendence of Mr. Blenkins, 
one of the Honorarj Secretaries, and the company were received, 
on entering, hy the President, James Glaialier, Esq., F-KS.— Mr. 
"WilJiauift had charge of the ancient microscopes, iueluding the 
large Martin microaeope, the properfcj of the Society. Thia 
collection escited much interest, as ahowinfj the gradual improve- 
ment and development of tho instrument, — Mr, Weuhum exhibited, 
an. improved form of hinocular microscope for the highest powers, 
starting fi-om the recent idea brought out by Mesars. Powell and 
Lealand of obtaining the whole aperture of the object-glasa in 
each eye by me^pa of the direct transmisaiou arid partial reflection 
from an inclined plate of glaaa placed behind the object- glass. It 
eeems moat desirable to increase, if possible, the quantity of light 
in the reflected image, as when the disc of plate glaaa ig inclined 
at an angle of 45° the quantity of light is lesa than -j^nth part of 
the incident rays. Mr. Wenham has succeeded in efiecfciug thia 
by reducing the number of transmitting surfaces and obtaining 
the light in the inclined tube by means of two reflectors. A 
small prism is used, in form and sue resembling the common 
binocular prism, but with the two reflecting surfaces more inclined, 
so as to be beyond the angle of total reflection. In contact with 
the firat reflecting surface is another small triangular prism, 
whose upper plane is parallel with the base of the main prism ; the 
rays from the object-glasa will then paaa direct tliFOUgh without 
refraction, and the same rays are reflected from the two contact 
surfaces in the inclined body in the usual way. The arrangement 
uearli^ equalises the amount of light in each eye. — Mr. Browning 
exhibited some of his now celebrated raicro-apectroacopes, such 
as has been so successfully applied by Dr. Bird Herapath to the 
detection of blood-stains in the Aah murder case. Mr. Browning 
also exhibited some very beautiful, curious, and interesting 
spectra, among which we noticed Cochineal, Brazilwood, and, most 
curious of all, Sumach. — Mr. Conrad TV. Cooke exhibited an in- 
strument designed by him, and to which he has givsn the name 
of " Micrographic Camera ;" one of the piu'posea for which it is 
intended, being to facilitate the figuring of microscopic objects to 
any deaired scale. By this instrument an image (with perfect 
deflnition) can be thrown on a sheet of paper placed in a hori- 
zontal or slanting position, so that an uneducated eye can appre- 
ciate the form, and any one may trace the outlines and detail, 
with a fair amount of accuracy, on the paper, It is useful also 
for purposes of demonatration, for two or more persons may at 
the same time conveniently examine the image formed ou the 
paper : this, for the explanation of minute organic structure to 
students and others, may be foimd of value. Thia instrument 
may be ■worked ag well in an iilurninated room as in a dark one, 
because the head of the observer is isolated from external light by 
means of a curtain which falls over tlie back of hia chair. 
Measurement of the objects ahuwn in this camera may very easily 
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Iliads, for it is furnialted with boxwood floalps correspoudiD^to 
tlie magnifying powers of the differeut objt*etive*t employed. Thus, 
tlie image nuijf be treated as a drawio^, and nicasurod and 
delineftted witli rulea aud compassen in the usual way. All the 
necessary adjustments can be tifKt-t^d from the inside, in order to 
avoid the inconvenience to tlio observer of eoutiimalty alt^Ting 
bis position. The use of this micpoaeope iH not entirely t'onSned 
to the eiaminatioii of tniiispareiit objectf, for an image of many 
of the opaque bodies may be shown with it on the paper. The 
efteetH of dark field illumination (with the paraboloid aud Lieber- 
kuhn) and those of the polarisoope may be shown on the paper 
without loss of definition, and all these aecesfiorien, as well aa the 
objectives used, are the same as thoae of a microscope of the 
ordinary construction. The whole apparatus is made to fold up bo 
aa to occupy aa little space as possible for the sake of portabifity. 
Mr. Cooke also exhibited a simple form of hetioetat, which la 
useful when the camera is worked for a long time with Hun-light. 
Mr. Boss, relying on his well-earned fame rather than on question- 
able novelties, eiiiibited, in a collection of his hij^hly-finiflhed first, 
class instruments, a variety of specimens of marine Polyzoa, &c., 
remarkable for their beauty and the perfection with which they 
were shown. — Messrs. Powell and Lealand showed their new 
binocular with some first-class inatruments. Under one of their 
instruments was exhibited a beautiful iOustration of the marvelloua 
power of the eye of a beetle. A likeness of the Prinressof Wales 
was reflected tlirough the 100 facets of tliat compound structure, 
and in each part waa diatioctly seen n perfect image of the 
Princess. Mr. Lealand aJao showed the objects for which he is so 
celebrated, the circulation in the Vallisneria and the Vblvox 
globaior. — Messrs. Smith and Beck exhibited a variety of beautiful 
objects under many of their best InBtrumenta. — Mr. James How 
had some beautiful esamplea of Zoophytes with expanded tentacles, 
Halodactj'luai Sertularia, &c. ; the larva of the shore crab, circn- 
lation of the blood in the frog, specimens of Trichina epiralia in 
human muscle, &c. Mr. How also exhibited, in one of the rooms 
tipstairs, by means of the oiyhydrogen light, a selection of photo- 
micrographa by Dr. Maddos, consisting of vegetable structurea, 
diatoms, parasites, parts of insects (aome of these eiibited for the 
first time), Eueh as preparations of the head and wings of tlie male 
and female gnat, and larvie and pupa state of the same, and a fine 
photograph of the tongue of the hotise-cricket.^ — Mr, Baker 
showed binocular microscopes, under which were many striking 
illustrations of pond, and marine lif'e^ — such as Tabularia and 
Campanularift, minute crabs, and other crustaceans, fresh from 
their native element, a novel fenture in objects usunlly sKowti at 
these meetings, — Mr. Charles Tyler exhimted silicious sponges 
from Barbadoes, opaque and in section; new Grantiaa from 
Australia ; keratose sponges, with a new variety from Australia^ 
a unique sponge with iuhalent orifices. Dr. Miller sliowed 
(hnoc.hihts Vohos in liia usual b<?autiful ■nvamxeif, a.x\ft. tfect^vA 
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DeamidUe, — Mr. Henry Lee exhibited living young Bilmou, 
living lame of gnats, and preparations of AsteridEB. There 
were numeroua other exhibitors with most interestlog objects, 
wliieh were hif^hly appreciated and moat attentively examined 
by the large numbers aaaembled ou the occasioD, 



Jffly 9ih, 18G6. 
Jambs &LAisnEB, Esq,, F.E.S., President, in the Chair, 

Two papers by James Smith, Esq,, F.L.S., "On a Leaf-holder 
for the Mieroacope," and " On a rovohing Slide-holder with 
Selenite Stage," were read. ('Tr&ns,,' p. 100.) 

The thanks of the Society were tendered to Mr. Smith, 

A paper, by F. H. Wenham, Esq., " On a Binocular Microscope 
with High Powers," waa read. {' Trana.,' 103.) 

Mr. Beck: thought a distinction should now be drawn betweein, 
the hinoeular microscope and the microscope with stereoscopic 
Tiflion. Hitherto the hiaoeular microscope had heeu looked on 
SB giving stereoscopic vision ; but iu the present case there was 
rather a tendency to give the objecta a flatter appearanee. He 
was of opinion that Mr. Wenham's invention would render little 
aid in matters of research, and remarked that Mr. Wenham had. 
not in hia paper given any instance in which hie own arrangement 
or Messrs. Powell and Leyland's prisma would be of ony real 
advantage. 

Mr. BfiOWKDra Bupported Mr. Beck's views with regard to 
stereoscopic vision. He had been unable to get stereoscopic 
©fleet from any arrangement of the kind under discussionj and 
when he attempted to do so a part of the field of view was cut off. 
It was too far from the object-glasa necessarily used with high 
powers. There waa, no doubt, a certain comfort in being able to 
use both eyeSs and in this lay the real merit of the invention. 
The same advantage attended the use of the binocular telescope, 
as it enabled the observer to continue hia observatione with less 
fatigue ; but he had never been able by it to produce the slightest 
stereoscopic relief. 

A Membeb thought it would be difBcult to overrate the value 
of being able to use both eyes. He had attempted to improve 
the binocular telescope with a view" to bringing it to a moderate 
price ; but though he had not succeeded in that object, he had 
produced some good binocular telescopes which answered very 
well, and but for their being lews portable he thought no one who 
could obtain a binocular telescope would use a monocular one. 

Mr. Slack said that hia two eyes diflered in focua to such an 
extent that he did not care fop the ordinary binocular arrange- 
ment, but thought that persona whose eyes were ordinarily nearly 
alike in focua would be saved fatigue in making quick compa- 
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riaons, m bj usmg both eyes alternately one eye could be kept 
ipartttively fresli, and thi« alternation would be favorable to 

prolonged eiaTninfttion of eseeedinijly delicate objecta. He 
'tbought, too, tliat Mr. Wcuham's invetitiuii would be eitceedingly 
valuable for objects whicii required the flti-reoacopic effcf-t of rotn- 
bining two diesiinilar iiuagt-;*. He prfcauincd it would not be 
doubted that thia result would bo obtained. No one could look 
at the moou through an ordinary sttjreoscope and eay it appeared 
flat; and he (Mr. Siack) had never met with any person who 
could flee even an approximation to flatneas, and though in his 
own case he could not say that the invention produced the stereo* 
Bcopic effect of the combination of two diaaimilar objects, tt 
certainly did not give the idea of flatneBg. Mr, Slack concluded 
by asking Mr. Wenbam whether in hia arrani^ement each eye got 
exactly the same proportion of marginal and peripheral ray, as a 
difference in this respect might produce a difference in result- 
Mr. Wexham said that with the eight and twelve and higher 
powers the images would be sJeatical. On drawiog out the 
prism it would simply cut off' a portion of the field of view, and 
thia would be done simultaneously with both eye-pieces. 

Mr. Geay thought Mr. Slack had combined two things which 
were eaaentially dlflerent — ^the etereoacopic effect produced by 
single vision, such as looking through a telescope, and the effect 
of viewing tbe same object binofularly. There were two ways of 
arriving at a conclusion whether an object was flat or not. In the 
case of the moou they would ace the shadows of that body, 
Mr. WEifHAM. — ■! spoke of the full moon. 
Mr. GrHAf continued — If any one doubted that there was a, 
difference between real stercoscopical vision and inferential stereo, 
aeopical vision, let him examine stereoscopic slides of the moou 
wbere a correefiondiug image wa* taken of two eitremitiea. He 
could not say that tbe moon would appear flat through a telescope ; 
it would appear ss if reduced into a small globe; but in the 
atereoscopie slides they saw more than a hemisphere, say three 
quarters of tbe diameter, and bearing thia difference in mind woidd 
Bimplify tbe distinction between real stereoseoplcal and inferen- 
tialty etereoacopical vision. Mr. Slack bad mentioned that one 
of hia eyes differed froni the other in focus, and he tberefore pro- 
bably did not fully appreciate the effect that moat persona received 
from a stereoseopic picture, and was therefore the less able to 
dietinguiah between the infer en tially stereoscopic and real atereo- 
eeopic vision, 

Mr. Beck said that Mr. Slack's remarks eonflrmed his opinion 
that the moon could not be Been aa flat through an ordinary tele- 
scope, but he thought it would be seen flat through a binocular 
telescope. Tbe effect of the binocular telescope, with its two 
telescopes placed any farther apsrt than the ordinary distance of 
the eyes, would be rather to diminish stereoscopic vision. For 
instance, a tolerably near object, such as a flower-pot standing 
outside a window, would, with an ordinary-vision telescope, appear 
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to be outside the window j but witb a binocular telescope it would 
appear in the same plane with the window. The telescope drew 
the object nearer the ©yes, but did not increase the diatance of 
the eyea apart. So an artiat, directing the attention of a spectator 
to a picture, would ask him to look at it with one eye, because 
looking at it with both at ooce would &how that it was a flat sur- 
face ; and a aitnilar effect would follow from the use of the bino- 
cular telescope. 

Mr. Wewham could not agree with Mr. Beck in not being able 
to procure stereoscopic vision from the binocular telescope. He 
had used it in his travels on the Nile, in a country where it was 
difficult to measure diatancea, and there he bad certainly got the 
effect of diataace. He {Mr, Wenham) had a telescope, made 
many years ago> in which, viewing the objecte with both eyes, 
they did appear to be stereoscopic. It might be imaginary — in- 
deed, it ought to be — ^but the object certainly did appear to etand 
out. 

The PEESinENT, in concluding the diacuasion, proposed a TOte 
of thanks to Mr. Wenham for hia paper, which was duly tarried. 
He could, from hia own esperieuce, apeak of the fatigue caused by 
the continuoua use of one eye only — not, however, to the eye at 
work, but to the closed one. Anything that conld relieve tliat 
fatigue, and enable the observer to use the high powera of the 
microscope with more comfort, would be a great benefit. 

A paper by Mr, Beck was then read. 

The meeting was then made special. 

The Sechetaut, in moving a resolution approving of certain 
alterations in the laws of the Society, stated that certain modiii- 
cations would be necessary in anticipation of the Eoyal Charter 
of Incorporation, endeavours to obtain which were being made on 
behalf of the Society. This would also afford aji opportunity for 
making a better arrangement of the elauaea. In 1840 a law waa 
passed, providing that past Presidents should be permanent 
members of the Council ; but at the auggeation of the present 
President it was proposed that, while that rule should be acted on 
up to the year 1866, henceforward there should be four Yice- 
Presidenta. He therefore moved — " That in the clause relating 
to the constitution and government of the Society the worda 
'four Vice-Presidents' be inserted immediately after the word 
' Preaident."* 

Mr. CniRLEa Ttiee seconded the motion. 

The PHEarPENT, in putting the motion to the meeting, eiplained 
that retiring Presidenta would be eligible to serve as Vice-Presi- 
dents. 

The motion was imanimously carried. 

It was moved by the Siicqetaet, seconded by Mr. Henry Lee, 
F.L.S., and carried unanimously — *' That the laws, aa revised by 
the Council, be the laws of the Society from the 9th May, 1S66." 

The Pbesidekt announced that the draft of the Charter had 
been prepared, and that a Committee, consieting of himself, the 
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Treasurer, and Secretaries, had been appointed to act in the 
matter witli Mr. Burr, and that a eum of £185 bad been 
subscribed towards the expeneeit. 

SUBSCRIBERS TO THE CHA.11TER FUND OF TITE 
mCROSCOPICAL SOCIETY. 



£ t. d. 

AlIeii,C.J.njde,F.L.S., 

Treasurer 50 

Bernej, J 110 

Braant, W. F 110 

Black, H , 1 1 

Bleiikins, G. E 110 

Eowerbank, J. S-tLL.D., 

F.H,S 5 5 

Bradley, C.L., F.L.S. ... 1 1 

Broolke, Chas., F.R.S ... 2 2 

Brown, Rev. T. H. 8 2 

Bunting. J, 110 

BiirtoB, J. R. 110 

Busk, George, F.R.S. ,,, 1 1 

Bywater, W. M, 1 I 

Cundell, G. S. 110 

Davison, T 110 

Deane, Henry, F.L.S. ... 110 

T>dferrie9, ^ 110 

ElHs, Septimus..... 10 6 

Fleetwood, F. K. I I 

Fox.Clias. Jas........ 110 

George, Edward 1 1 

GilbertsoD, Gbaa 110 

Glaislter, Jamea, r.R.S., 

Presidenl 5 5 

Graj, Peter, F.R.A,S ... 1 1 

Guyon, G,.. ...... .„....,.. 110 

H&ll, W. H 1 1 

Hilton, Jas 2 3 

Hogir, Jabez, F.L.S 110 

Ince;W. H., F.LS 5 5 

Jones, Peter, F.L.S 110 

Ladd, W, 110 

Liiake5tw,E.,M.D.,F.R,S. 110 



£ i. 4. 

Lankeater, E. Raj 110 

Leabnd. P. H 1 1 

Lee, Hennr, F.L.S S 2 

Lobb, E. G 8 2 ft 

Majon, S., F.R.A.S. 110 

Mestayer, Rich.. „. 8 3 

Millar, Jolin,F.G.S.. 2 2 

Moore, Joseph 2 2 

Noble, J. G, F.R.H.S. .110 

Pcrignl, H., F.R.A.S. ... 1 1 

Reade,R".J. B„F.R.S. 1 1 
Rikatcheff, M., Lieut. 

R.1N 10 

Roper,F.C,S., F.L.S... 5 5 

Ross, Thofl 2 2 

Shadbolt, G 110 

Sliu(«r, J. L., F.R.A.S. .110 

Sinitli, Jas,, F.L.S 110 

Spicer, Rev. W. W 1 1 

TlKHnpson, J 110 

Tomkina, J. N„ F.L.S. ,220 

Tulk, J. A., F.G.S. ....„ 3 3 (1 

Tupholme, J. T 110 

Tver, E., F.R.H.S 1 1 

Tyler, C., F.G.S. &c 6 5 

Vinea, E. Hart, M.D., 

F.L.S. 110 

Ward, W. B , F.E.S 110 

Waterliouae, J., F.R.S. 

&c 1 1 

Wenham, F. H... 1 1 

Westlej, W 2 3 

Wiltsbire,Rev.T.,F.L.S. 1 1 

Woodward, Cbas., F.R.S. 5 5 



OrFOED Microscopical Sociitt. 

PcETHEB Eemauks on Cktbtallizatioii, 
By H, TnoMAa. 

The follo^ng diaioframa illuatrat? fi series nf pingukr t-rystalline 
foi-ma, whit'h I have beeu enabkd to obtain from solutionB of 
sulphate of copper, by carefully crystallizing that salt at variotit 
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temperatures. I have ventured to applj the term " spiral crystal- 
Hzation" to thia peculiar and very beautiful aeries of phenomena. 
The first snd most difficult stage of the proceaa consists in em- 
porating a eolutiou of sulphate of copper in such a way that the 
evaporation be not conducted too slowly, ^d that ths heat em- 

^ig. 1. 



"^ 



ployed be not esceaaive. By steering warily between theee two 
estremesj w© avoid on tbe one hand crystallization of the aolutioii, 
on the other tbe formation of BmaH granular raaeeea, which cover 
tbe slide and spoil it for future operations ; and vre are enabled to 

Pig. 2. 



obtain an uneryatallized film, out of which the different cryatal- 
line forma under conaideration may presently develop themselves. 
Ifj now, such a fibn be subjected (after the manner indicated in 
my paper contained in tbe April number of thia Journal) to & 



temperature of &bottt (>()' Fnhr,, Duin«roti0 folmtod crrtUl* ndi- 
attng from centres will tman bt; Mrcii to fonOt and. if tJi« •lidi-* b« 
«xjftmiued tuiuutely, other amaU ruuiixi lumui will b« oo^ood, wlikb 

Fig, S. 




have no eomicction with the foliated crystala, but whici consti- 
tute the first stage of the Bpiral. (Kig. 1.) 

At 65° the foliated Btructureg are loat, and the round cryetala 
only are seen in great numbers, clejirly showing a further adTanoe 

Fig. i. 




in the dlreetdon of the spiral, and presenting a well-marked but 

curved blaek cposg. (Fig. 2.) 

At 70° the apira,! is atiil moro marked. (Pig. 3.) 

At SO' to 90° the liaee are smaller and more numerouB, while 

the ei^i«>i '" eTridentlj more pronounced, (big- 4.) 



I 



At 90° to 100", if the slide be kept free from dust, numberB of 
the most perfect Bpiral crjrstaJa, aoioe right- some left-handed, will 
be »©en to cover tlie alide, (I'ig 5.) 

I have no doubt that aome of tbese cryetala are, in reality, cooes 
Btantling out in relief from the slide. Of this I have eatiefied myself 
by allowing them to form in a partial vaeuuin. in the receiyer of 
an uir-pump, and then suddenly letting io tlie air upon them, when 
I have seen tbe apes of the cone broken or forced in by the atmo- 
apheric pressure. I may also iidd that, imdej* ail circumetanceat 
the eryetala thus formed in a vacuum are more perfect than when 
eiposed to the air, owing to the exciueion of foreign matters, Bucb 




aa small particles of dust, which are apt to interfere with the 
formation of the curves. 

Very beautiful effecta may likewise be produced by aUowin^ 
the film to eryatallize gradually in Canada balsam. The balsam 
should, be geutly warmed, but not sufficiently heated to drive off 
the few atoms of water contained in it. The salt gradually ab- 
sorbs this water, and crystallization is slowly effected. 



DuBLnr Microscopical Clitb, 



November IGil, X865. 

Dr. E. Perceval Wright eshihited some Hpirally twisted cases 

of a phiyganidouB insect, collected by Professor Harvey some 

j-eara ago in Australia. They had been taken, with a large 
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number of minute HeltceH mii Bittiiiiiw?, frona under »tono9 on 
the bordem of a pond, atid had been uvi^rlquked as sinall hIk'Dik 
allied to Valvata. A miL^roseopifal examination, however, Uut 
only at ouce showed that they be]ou|tfed to the genuH JltOit-o- 
peydie, of Bremi,hut likewise made apparent the dritni-up thoniK 
and limbs of the tuscct. At prenent, l>r. Wright knew uf but 
two speciea of this genuB, M, Shuilhworihiit Bremi, from Carsit*a 
and Como, and //. minimat Bremi, from Porto Rico, which they 
resembled ; and, looking at the differont'cs in tlie lofalities of these 
two species and of the onia lie now eshil)it)?d, he believed it would 
be found that these hehcine easea belonged to a dilferent phry- 
ganidouB inaeet, to which he would venture to jjive the provisional 
name of if, Sieb&hiii, after the distinguished Professor of Zoology 
at Munich. Dr. Wright ha4 not, however, been enabled to con- 
Bult Dr. Hagen'e paper in the Stettin's Entomolo^dcal Society's 
Proceedings. 

Mr. Archer eihibited specimens, obtained from Yorks^hirc (near 
Market- Weighton), through the kindness of Profeaeor Oaglinrdi, 
at preaent resident there, of Clusterium aeieulare. West. This 
elegant form Beeme to be rare ; he (Mr. Archer) had only ooee 
met with it in Ireland, in a collection made by Mr. Porte in the 
King's County. These specimens, however, were not 80 very 
long, iti proportion to their extreme elendemess, as the origirial 
speeimena described hj Mr, Tuffen West j hence Mr, An-her 
Bent Bome on that occasion to that gentleman, who kindly informed 
him that the Irish specimens were truly his C, acwtdare. The 
Bpecimena now exhibited seemed to Mr, Archer quite to agree 
with those he had previously seen. 

In the same Yorkshire gathering Mr. Archer drew attention 
likewise to some speeiuiens of Qmttttosifffon. Malfsii, Do Baiy 
(:=Doctdium asperum, Ralfs), in which the characterietic super- 
fleial roughnesses were the least evident he had ever seen. Indeed, 
at first glance one would have thought them absent ; hut a closer 
examination revealed their exiatence, and the comparatively smooth 
appearance of the surface seemed to be duo to the pellucid cha- 
racter of the minute granules, but they were probably also less 
elevated than usual. There could not, however, he a doubt as to 
the identity of the plant. 

Mr. Porte exhibited a gold-fish having a large patch of Sapro- 
legnia growing upon ita aide, and which stood out, perhaps, three- 
Quartera of an inch. Thia proved to be in the state of developing 
tlie zooHpores, some of which were discharged, others just dis- 
charging, and some with the ftecomlary or tertiary sporangia 
formed one witliiu the other, thus identifying the genuB. TTiib 
growth had manifested itself upon the side of the fish where it 
had met with an accidental injury, thus indicating that its pre- 
sence was a consequence, not the cause, of disease. 

Mr, Archer showed specimens of QMnarium guatfTCatitm^m a!iW- 
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eion to tke CoBmarium ehown by Dr. J. Barker at last meeting of 
the Club, in order to draw attention to tbe great differences 
between them, both in size and figure. 

Dr. John Barker exhibited blood of the Napu Deer {Traifulus 
Javanicuii'), composed mostly of red corpuecles which are amongst 
the smallest in mammalia, meaauriiig, according to ijulliveF, 
T^iirr" ™- diameter. As far aa Dr. Barker could see, they are 
not perfectly round. 



December 21st, 1865. 

Dr. John Barker ihowed specimena of an Acineta, which had 
become produced in considerable quantity in a gathering made so 
long ago as the occasion of the Lugnaquilla excuraion. It was 
very interesting to watch the dlaa|)pearance and gradual return 
of the well-marked circular contractile vacuole. He bad noticed 
a curious kind of swarming movement of the granular contents, 
not l^e the jerking or dancing movement of the granules (as, for 
instance, in the Desmidiaceiie, &c.), butaalower and more decided 
change of place of the particles in a curious writhing manner. 

Mr. Art'her drew attention to the eeemiugly not uncommon 
but remarkable organism Anthophysa Mnlleri, lately taken by 
Dr. J. Barker near I"inglaa. Mi*. Archer read a lengthened 
extract from Professor Cohn's remarfee on this curious production 
in his * Untersuchungen iiber die EntwickelungBgeBchichte der 
mikroskopiachen Algen und Pilze,' pp. 109 et seq. The Bpeciraeiw 
now esbibited, probably being too long kept, did not show any of 
the TJvella-like bodies at the summits of the so-called "Stereonema" 
filaments, which Dr. Barker and he had seen in company. How- 
ever, at the apices of some of the younger, pale greenish, or 
colourless filaments of the same, and not a distinct organism, a 
single globose body was here and there seated, with pale granular 
contents, geemingly the forerunner, by subsequent division, of a 
future Uvella-like family. On the present occasion a specimen 
turned up in which the body at the apes of one of the filaments, 
here of an elliptic shape, had its contents divided into a number 
of portiona, still eoutfued within their common boundary. It 
became a question aa to this being a more advanced state, tending 
towards the Uvella-Mke tamily. In any case this may, perhaps, be 
of some interest, as Cohn had not seen these bodies otherwiee 
than as fiillj developed Uvella-like clusters. Mr. Archer was 
diaposed to think that the filaments themselves grew and braached, 
and that the indications seemed to point to the conclusion that 
the TJvella-like bodies were a subsequent development at the 
Bummit of certain seemingly soft, and younger, and nearly colour- 
less branches, not that tbe Uvella-like bodies developed the stipes 
an&hgous to that of Gromphonema, &c., amongst diatoms. Thus, 
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the qtwndam Stereonema filninente and their accompanTtne U'feUft« 
'ike terminal clusterp together form Anthophifatt Muttert, thnt !»» 
oth theee portions of this curious growth are jiart and partTl of 
;he &anie organiem, though it h Dot easy to perceive, rej^iirditig 
;he TJvella-like group as genaa« how these would again develop a 
new " Stereonema " thread, giving the stipes that name an a 
convenient one, though, of course, as Cohn most juttly stateu, 
" Stereooema," as either au algal or fungal genus, quite falls to 
the ground ; but, on the other hand, it might, perhapa, be too hasty 
an aasumption that allUvellfe were but detached groups or cluBteni 
of Anthophysa. 

In connection with the foregoing, and as in a measure eupple- 
mentary thcT-eto, Mr. Archer took occaeion to exhibit a production 
seemingly not uncommon in certain localities, and which he haa 
eeveral times brought down to the meetings, but had never 
resented, as on those occasions so many other object* had 
reeeed themaelvee on attention- Of this production he had not 
een able to find any record, though doubtleas such may eiist ; 
he thought the present a good opportunity to show it to tne Club 
on account of a possible affinity — at lejiet, a certain amount of 
resemblance — to Anthophysa. This formed a much-compressed, 
plane, broad, more or less and indefinitely branched production, 
the branches plane, broad, more or less curved, divergent, gradually 
■widening from below upwards ; the enda abruptly rounded oft ; 
their surface fiirnished with interrupted coarse ridgea, giving the 
whole the appearance of being formed of elongate cells ; the whole 
structure free ; colour yellowish, reddish, or brown. This produc- 
tion Mr. Archer had met with eeveral times, but without being 
able to make anytking more of it, until on one occasion, in company 
^th Dr. Barker, who, indeed, drew attention to it, a view of a further 
characteristic was obtained. At the broad and tolerably sharply 
Tounded-off estremitiee of the compi'essed branches was seen, in 
aeveral inataneee, a subcorneal projection of colourless granular 
substance, from which was distinctly seen to emanate usually two 
long flagelliform cilia, which waved about in the water with much 
vigour. That this remarkable addition to the usual organization 
of this production was really part and parcel of it, and not an 
accidentally located foreign organiism, was evidenced by the 
regularity with, which it was seen in just the same way and in 
just the same situation, as well as by a kind of movoment, 
comparable to a kind of circulation, of the contained granules of 
the terminal conical protuberance mentioned as bearing the cilia, 
eomewhat downwards below the broad and expanded eitremities 
of the branch bearing the same, aa if the terminal body were not, 
indeed, seated on the extreme margin, but may have originated 
within it. But of this terminal body no definite structure could 
be made out ; its outline externally was not very sharp ; and in. 
this state the observation rests. Perhaps further experience may 
throw a light upon the true nature of this curioua organism. 
Perhaps ad interim a certain amount of anaiogj ■<N\i\i knSJoa^^^'a. 
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may be worth keeping in mind. In the one the (qtiondam) 
Stereonctna threads are elongate, round, and taperiDg ; in the 
other the steins (so to call them) are short, compressed, hroad, 
and expanded towarda the aummlts j both, however, are of a brown 
or yellowieih colour, aud both bear at their summits monad-h'ke 
bodies bearing fla^clla, in the one, howevef, eventually combined 
into groups or familiea — TJvell*-like — in the other seemingly 
solitary and with one or two more drawn out flagella. Pending 
knowledge, however, of these two productions, more especially of 
the latter, no more can be eaid than that there exists this certain 
amount of analog, an analogy which may, indeed, by no means 
indicate a true affinity- 

Dr. J. Barker Hkewiae exhibited the organism Anihophi/sa 
Mulleri under his microBcope. The jSfathering had. been made in 
an overflow of the river Tolka, the Bubmerged plants presenting a 
reddiah-brown folour fmm the quantity of this growth. In t)r. 
Barker's opiuion there are two dlflFereiat organiams nearly allied- 
one the ordinary reddish -brown, nearly opaque, branching stems, 
which bear on their auramita groups of TTvella-form buds \ each of 
theBe buds has one or two flagelliform cilia; each group is very 
elightly attached by a considerably long^, soft, gelatinoua, and 
granulated termination of the Btem. These groupe become free, 
and are found very abundantly rolling about. These have been 
described by Cohn. Dr. Barker had observed also another kind, 
more rarely met with. It has a transparent, straight, or slightly 
curved stem ; this stem in frequently seen in gatherings of the 
ordinary Anthophyea. He had noticed, also, a very active single 
bud, like one of the Anthophyea groups, but about three timea 
larger ; this organism seemed to poseesa more than one or two 
cilia, and to be very active ; on more than one occasion he had 
seen this organism attached singly to the clear stem, just like the 
Anthophyea groups, and struggle, as it were, to get free ; it was 
likewise attached to its stem by an interval of granular mucus, as 
in Anthophyaa. Dr. Barker expressed hia view that, aa a general 
rule, many organisms found moving about in gatherings are the 
free buds of attached platita, juat as certain diatoms are first 
attached by stems and afterwards become free. 

Dr. Moore showed spiral veasels from the leaf of ^fepenthes 
Itajfle»iana, forndng very pretty objects under tte polariscope. 

Dr. J. Barker showed Sfa^ratstrum scalrum, new to Ireland; 
also iS. Gt-iffithsmnum (at least, the form which Mr, Archer was 
BO disposed to name, aud not 8, spongiosma, as mentioned by him 
at » previous meeting) . 



January \B,th, 1866. 

Dr, Moore exhibited the ptothallia of Home Ferns, showing the 
antheridja and spermatozoids. 



The Eev. E, O'MeAra, A,M,, 8hi>«ed a tn>w Qcpliyria, wliidi ho 
proptieed to nume, iit'U'r Professor Iturvey, Q, finrvrp^ami which 
he chaructemed as followa ; — Frustulea mufh smaller than tho«e of 
6, incurvata and O. media. In front view the tioHtate marfiina 
are rounded, and elevated above the Kurfuct) of tlio conneftiti^ 
zi>ne, which is narrow, not eostfite; the aide viuw is eltiptjcal, tlie 
terminal sjiflcea no ventral eurf*ce amall, the median line indis- 
tinct ', the tnedtan Hue absent on dorsal surfaeo, the cottte running 
acro8B the valve. Pound on Sahplegtna Pret^ni^ from Port 
Fairy, Victoria. 

^H Mr, Art'her exhibited several forma of fresh-water Ehixnpods, 
^^U which occurred in the same pool, indeed on one slide, Thi^ao, 
BO far as Mr. Archer could identify them, and taken in the order 
of the comparative frequency of their occurrenco in the ^atherio*, 
were Difflugia pyriformis, D, corona, D, spiralis^ Arcella vulgaris, 
A. aeuleatUy £,iifffypfia tileeolafa, Gromia Jluviatilis, Aclinophrtfa 
iol,A.EUihornU, and a Piagyophrys (?). Ab 80 varied anasacmblaga 
of these forma in a fresh and vigorous condition, though iodi- 
vi dually, as regards some of them, not rare, does not Beom very 
frequently to present itself, Mr. Areher thouf^ht the present would 
not be without interest. It is to he re^^retted, indeed, that llhizo- 
podoua creatures do not bear a transit from oae house to another, 
spread out upon a slide, without more or lessi shrinking in, with- 
drawing their pseudopods, and ceasiog to present their cliaraeter- 
ietic eonditione; and this wag more especially the case with the 
beautiful Gromia. A fresh dip from the supply of the material 
brought down fortunately, however, amply presented a group m 
good condition of the Difflugiie and Aretllae. Mr. Archer said it 
would, indeed, not well become him too hastily to put forward an 
opinion of hia own opposed to thoae who had bestowed large 
attention itpon these interesting organisms, sueh as Dr. Wallieh 
or Dr. Carpenter, yet he would venture to suggest that, so far as 
the freah-wftter forma of this group are concerned, they seem 
in themselves sufficiently constant to make it probable that the 
former writer at least was somewhat premature in the viewa set 
forth by him in the ' Annala of Natural History,' 3rd aer,, vol. siii, 
pp. 215 ct aeqq. The Difflugifc and Arcellse seem to turn up again 
and again, and apparently so far duplieate.8 of one another that 
oue eau at least Bay that such a given recurring form ia at least 
the same thing one liaa aeen het'ore ; though it may be poasihle, 
indeed, that uome assumed as distinct may he younger atatea of 
other forms, and thus that Dr. Wallich may be right in part and 
wrong in his too comprehensive ultimate conclusions. Between 
the different forma now exhibited there did oot seem any puzzling 
nondescripts. It may be said the next adjacent pond might pro- 
duce thera : a gathering from another pond On the eame heath 
"Was on the table, and though by no means so rich in Bhizopodg, 
there unmiatakeahly were those frequent forme, Diffiaqia pi/ri- 
formie, and Arcella, vulgaris, and A. aeuleaia. But, again, it might 
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be said a gathering- from a few hundred miles away might prodnt^ 
them. There was on the table a gathering from Yorkshire (due 
to Mr. Archer's obliging correspondeutj Professor G-aglinrdi), and 
in it was Areetia vulgaris, ajid A, aculeaf a, and Eaglupha alveolata. 

But the gathering now brought forward seemed to present a 
certain amount of interest in another point of view, and that was 
the number of these organisms which presented theiiiaelvea " con- 
;jugated"^ — or, if this term, as it has been elsewhere applied, be 
considered a begging of the question, and m presupposing a pro- 
ceea analogous to the phenomenon which takes place in the Oou- 
jugatae amongst Algie— these Hhixopoda were at least eoupled in 
pairs, and the testa in contaet by their frontal openings. Now, 
he Carter right or wrong in the views he has published on thia 
phenomenon, and difficnlt, on account of the opacity of the tests, 
as it is to discern what goes on during the continuance of this 
coupling, it cannot be a meaniogleaa process, and, as it has been seen 
by so many observers, it cannot be a merely occasional, or simply 
casual, or accidental one. It must, indeed, point to a process 
important in the life-hiatory of these creatures, and it seems most 
reasonable to conclude that that process is connected with repro- 
duction, even not to speak of Corter's observations. Now, a point 
which deserved attention aa regards the s pee i mens at present ex- 
hibited, and which quite accorded with all obaerpations made on 
the subject, was that, although the individuals were numerous, 
ulwmfii like form was " conjugaifd''^ or in contact teith like form ; 
and this was true as regarded DittiugtiE, ArceUaj, or EuglypliEe 
respectively. Wtiilat, then, with his own comparatively very 
slender acquaintance with these organisms, Mr, Archer hoped it 
might not he thought undue temerity in calling in question Dr. 
Wallich's views as to the convertibility of these organisms, he 
could not but for the present dissent therefrom, and this for the 
two reasons set forth — first, that the same forma seem continu- 
ally to present themselves; and, secondly, he the precise physio- 
logical significance of the phenomenon what it may, that like form 
always chooses out like form when about to " conjugate." 

As regards the identilication of the forms on the slide, whatever 
difficulty there might he in reconciling them with species as 
described, the same forms seemed, at least when met with, always 
to be like one another ; yet it seemed that D. pyriformis could 
hardly be mistaken. Doubtless it sometimes appeared more 
globoae and inflated, eometimea more elongate, sometimes with a 
more or less elongate neck ; but still pj/riform seems to be its 
characteristic. Again, as to the form, Mr. Archer would refer 
somewhat doubtfully to D. corona ; it may appear paradoxical to 
say that no two specimens were absolutely alike, and yet, so far 
as the individuals from this heath, they could all at a glance be 
pronounced to be one and the same thing. If, indeed, this be 
jD, corona, Dr. Wallieh's figure is too regular and symmetrical, 
too diagrammatic, the adherent foreign particles too accurately 
adapted, and too much of <me size, and the horns (so to call them) 
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o «1ior6. But m the eustent ptate of knowledge It would be 

remature to give this form a name. That the»e aa)iiial» seem to 

ave ft power of selection of the materials wherewith to buifd their 

bitationfl ia evident. B. pi/riformif eeems to u»e very Btaall, 

tolerably regular- si zed, oftrtieleH ; the horned form huge cngfl and 

aiders (microscopically speaking) in cani|]anBon, an well as 

rge Pinnularia frustules, &c., and these laid on in any and every 

ay, and projecting irregularly in ererv direction. Whilat the 

surface of the first seems somewhat evenly paved, the latter carries 

about a complete little roeker^, and this, added to the diiferent 

brm of each, gave them a character that stamped them at once. 

Again, as bearing on external diBtinetions, Mr. Archer'e atten- 
tiou was first attracted to the solitary Gromia on the wlide, not by 
ita peeudopods, for they were not then viBible, but, even under a 
low power, by its coHioui\ for ita opaque teat had much the same 
colour aa the Diffl ugise. Here was on egg-shaped form, its eurfuce 
lesa rough than that of the Difflugii© around ; this waa enough to 
attract observation. Upon the slide being laid amde for a little, 
lowever, and this egg-shaped form again eiamiued, there were the 
leautiful peeudopods of thia curioua creature eipauded to the 
fiiU, to three, four, or even five times the length of the teat, rami- 
fying in every direction, and inosculated here and there, and 
occaeionftlly expanded. The majority of the pseudopoda projected 
in front, but, as in Carpenter's well-known figure, not a few 
radiating Istemlly and poatoriocly, and a beautiful " circulation " 
going on like that of the protoplasm of the cella of the haira of the 
Btaraens of Tradeacantia. Now, here external form and external 
character were enough to indicate that this was, at all events^, not 
the same thing as the Diffluglse around ; actually how vet-^ 
difi'erent has been seen. It could not be contended that Euglypha 
is not a different thing from Difflugia, per se, nor can any genetic 
affinity be founded on poasibilities. Another curioua Bhizopod ia 
the present gathering waa the Plagiophrya. Mr. Archer's only 
acquaintance with the genus was that afforded in Dr. Carpenter's 
work, for he had not Claparede'a work. But at all events here 
•was a type quite di&tinct, oe it referred correctly or not to that 

?enua. It did not appear to agree quite with the figure givt^n by 
"arpentep; the body waa elliptic, minute, and the pseudopods 
emanating from one spot in a kind of tuft, not distributed, and so 
it approached more to a Lagynis, as it were, without a test. Of 
the Actinophrya it is, of course, unnecessary to speak. 

l!ioWy if Dr. WaUich be right in assuming that, the animals 
being alike in DifilugiEB, the different forma are but the result of, 
and in obedience toj local conditiona — how could these several 
distinct and varied forma, not to speak of different types of 
Ehizopods, be the produuta of identically the eame eirciinistancea 
and exactly the same local conditions — that is, how could one and 
the same cause produce several distinct results P It is argued 
that the teatsi only are different — that the animals are alike — but 
not more alike than the eell-contente, the analogous portion, in 
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the dilTerent forms of DiatomacefB (for iuatance), are to one 
anotlier. 

Again, as regards the 30-called coajugation, how is it that, " the 
animala bciii"^ the same," not only doea Dlfflugia unite with 
Difflugia, and Arcella with Arcella, and Bu(j;lypba with Eu^djpha, 
but theae Beemingly only speci^caU^ with each other? It ia true 
that Dr. Wall it: h alludea to an inBtance of this phenomenon taking 
place between Difflugia and another smaller one regarded as a 
distinct species. Now, in thie present gathering, besides the very 
many inatanees of forma alike in alise as well as outer charactera 
conjugating with each other, several examples presented them- 
selves quite like that ao well flgured by WaJlich ('Ann, Nat. 
Hiat.j* 3 ser., vol. xiii, pi. ivi, flg. 39); and it would eeeniingly 
never otherwise suggest itself than to look upon the sinaller 
individual as simply but a smaller and youuger individual of one 
and the aame epeciea. It has been aaid, indeed, that this process 
is uot a conjugation or union in any sense of the word at all, but 
raerely a hudding-off — that ia, that a portion of the original 
animal becomes simply extended through the frontal aperture, then, 
clothing ifciielf with a test, and afterwardti separating from the first, 
a& a distinct individual. But how ia it that no intermediate stages 
present themst^lvea ? All the apecimens in contact are of full size and 
figure in ninety-ni^ne cases of n hundred, and never an unclothed 
or partially clotlied one seems to be found united with a fully 
clothed one. It might, perhaps, be a priori thought that so lowly 
organized a creature could have no power of electing amongst its 
neighbours ouly another individual of its own species with which 
to unite. That auch an idea would be too hasty, indeed, is seen 
when we find them able to a great eitent to select the materiala 
of their habitations. But when about to coujugate we cannot 
deny to them that they may be impelled by some kind of inherent 
attraction, species for species, when we see vegetables — Meao- 
earpe®, Zygnemea!, and Desraidiero, finding out and conjugating 
with thoae unly of their own identical species, admitting the pro- 
cesses in each to be analogous. — In one instance two of the 
Arcellse, upon being separated, seemed to have estendcd between 
them what appeared to be a tubular plicated membrane, proceed- 
ing from the mouth of each test. The great opacity of the tests 
prevents an insight being gained into the internal conditions. 

On the whole, therefore, while Mr. Archer would deprecate 
being supposed as dogmatically setting up his own views against 
those of a Wallich or a Carpenter, yet bethought he might venture 
BO i'ar as to say that their arguments, as regarda the fresh-water 
Ehizopoda only, had not yet convinced him of the total want of 
stability in tlieae forma, and he thought that the considerations he 
here ventured to bring forward could not be regarded as devoid of 
significance or importance. 

Mr. Teatea skowed Smith and Beck'a new illumination for 
opaqvie objects, iji which the objeet-glasa is made ita own ilhimi- 
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Qutor by reflectbg the light irotu a latdruJ opcuing dowu through 
~ 'le object-glass. 



Mr. Porte exhibited a aeries of aiiden of vegetable sectioiia 
lowing a variety of spiral vessela. 



(be 
be 
Dr. Moore showed a Scvtouemu, tlie eame an the one seat by 
ini to Dr. IlasBzil], and iiaiued by the latter S. hibernicum. 
Dr, Moore had taken thijs on the OL-ciwion of the Luguaquilla 
texcurtjion. 



Febnmry imh, I860, 



th( 
tio 
the-. 
^H^liad 

^EStli 



^V Dr. E, PerL-eval WHyUt brought forward u nnmber of diatomi 
^■Trom Mauritius, collected by Captam Croxier, E.E, These Mr. 
O'Meara undertook to examme and i-eport upon. 

Mr. Archer exhibited sido by sid«3 on the same sHde two lare 
ecies of StauraBtrum. These were Staurastrtim oli^acanfhi/m 
reb. in litt.) and Staurnsiritm (J?Jii/casfricm, ^ach^dclinium} 
'cristatuni (^'ig.)=Siaiirmtrum nitJibim (Arch.). He broughfe 
them forward, howeTer, chiefly for the purpose of drawing atten- 
tion to their marked distinctions, and yet to the possibility of 
their being mistaken the one for the other. The first speciea ha 
iad seen only a very few times (see Minutes of Club of June 
""Sth, 1B65), the second only from the pool in -which these speci- 
B were found ; but in thia he bad taken it for three or four 
laaeeBHive yeare. It is* not easy to bring the difitiuctive cbaractera 
of tliese two forms before other obaervera without the t^pecimeDB, 
but yet Mr. Archer thought no two could he more diatiuct. In 
fact, with an inch object-glass one could distinguish them, once 
their characteristics haie been seised upon. In front view St. 
crktatum has its ends convex, the lateral extremities sub-ma mmil- 
late, and the end view has the eidea conves. Li Si. oiiffacaiitftnin 
in front view the ends are flat, the lateral eitremitiea auibacute ; 
in end view the sides concave at the middle, the angles inflatedj 
thexL acute. 

The Est. E. O'Meara, A.M., showed a new Striatella found by 
him on a frond of Haloplet^ma I'reissii from Australia. A a only 
two other tspeeiea of this genua are already known, thiH aeces- 
Bion would poseeaa an additional interest. The characters of the 
genus are stipitate, septate, the septa alternate, and not esteuding 
acr09& the valve. By auch peculiarities, the form under considera- 
tion would be at once recogniped aa a Striatella, of which genua 
Mr. O'Meara felt himself quite warranted in regarding it as a new 
species, In Slrmtdla umpunctata the stipes are remarkably long ; 
the septa rectilinear, witti bead-likc expansionjs at the distance of 
about ^rd the length of the fruatule from the margin. In the 
form under consideration the stipes are not remarkably long ; 
the septa are cur-vilinear, and cur^-ed in opposite directions in the 
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two attached fruatulea-, the bead-like expanaions are margiiial. 
In the front view in the centre of the npper margin there h a 
remarkable depresBion ; correspoodtDg with this on tlie side \iew 
there is a- region with curTilinear boundaries. Besides this pecu- 
HaritjTj there is in the side view a remarktible diftereace between 
the present form and S. unipunctaia^ the latter being elliptico- 
lanceolato, the former iinear-obloag. Mr. O'Meara proposed for 
this form the name Striatella curvisepiufa. 

Mr. Viekera exhibited a flue diatom, Ettpodiscus Mod^sri, for- 
warded by Mr. Stokes. 

Dr. John Barker exhibited a new plan, constructed from Hb 
design, for placing a number of slides nnder the microscope and 
bringiog them one by one in sncceasion qnickly nnder view. This 
consists of a largo disc of wood, with a number of round openings 
near the circumfbrenee, of about an inch in diameter, over each of 
which a slide ia placed and retained in ita position, with the object 
over the aperture, by an elastic ribbon passed tlirough some small 
holes in tne disc. Tbe disc itself ia fastened to the etage by a 
piece of projecting brass- work made to fit and hold in the central 
opening of the stage, and projecting ont beyond the stage in 
front, and bearing the pivot or axis adapted to the centre of the 
diecj and on which, it revolves. This apparatus could therefore be 
made to follow the stage movements, and would be suitable^ of 
course, for opaciue or transparent objects. It would be very ad- 
vantagQona for a class, for the purpose, during a demonstration, of 
bringing a series of slides quickly under new. 

Mp. Archer exhibited fine examples ofAviceia mllosa (WaUich), 
but he now drew attention to this seemingly not uncommon 
form, in order to show a remarkable addition to the usual charac- 
teristics of this organism. Tbis was the presence of a large and 
numerous tuft of very long prolongations, commonly issuing from 
just beside the villous patch. These prolongations, which formed 
a compact bundle, were slender, linear, often as long aa the 
ordinary length of the animal, about the middle often with a slight 
groove-like constriction or narrowing, their ends terminating 
abruptly. Seemingly nine out of ten of the epecimena in this 
gathering possessed these appendages, giving them a very re- 
markable and curious appearance, tinder a low power and at a 
haaty glance these Amoeba} appeared as if each carrying posteriorly 
a whole bundle of straight bacillar objects, seemingly immersed in 
their substance ; under so low an amplification and hastily viewed, 
it might be thought almost like a bundle of NitzschiBe or rigid 
oscillatoriaceous filaments stuck into the posterior end of the 
Amoeba (pincushion-like) by some external foreign force, and as 
if as many as possible had been made to go into one spot, But 
upon examining theeo curious fasciculi under a higher power 
more closelyj he thought it could readily be seen that they were 
not composed of foreign bodies either issuing from or penetrating 
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into the AnHsba, but were reftllj liaear prolongatioua of the sar- 
icode itaelf. It was otilf under a higher power, say a quarter-iQch, 
[that tho slight central constrietioo of those linear appendages 

could ho seeu. At this point one seemed prone to bend, and the 
[animal eeemed to have tho power agaiu to erect it Homewhat 
[quickly. Sometimes these prolongations were aomewhat more 
[acattered, but were always very close, mostly, indeed, as haa been 
[Baid, iasuing in a tuft. This tuft, aa has been alao aaid, iu by far 
[the greatest number of eases occurred close beside the villouft 

patch, but sometimes a few of these linear appendagea seemed to 
[take origin from the villoua patch. Dr. Wathch, in hia pnpors on 

this form (' Ann. Nat, Higt.,' 3rd ser., vol. si, plate viii, lig* 2), 
j draws attention to the villous patch displaying a number of short, 
[narrow extenaione, seemingly emarginato at the enda ; theae aeem 
1 to be enlarged and prolonged villi, as it were, and do not appear 

the same thing aa the very long apiiendagea here drawn attention 
pto, as the latter are very greatly longer, more rigid, and mostly 
leoeiiBt alongside the viiloua region, the latter exhibiting ita 

ordinary appearance and condition. This observation, quantum 

mteai, aeems poasibly to point to a still greater differentiation of 
I parts than has yet been ODserved in this remarkable form ; and be 
i the significance of these unusual appendages what it may, Mr. 
I Archer thought the observation would not, perlmpa, be witnout a 
I certain amount of interest. 

IMr. Archer presented, on the part of the author, Mr. C. P. 
iBoper, hia ' Catalogue of Works on the Miqroecope/ for which 
[gift the thanks of the Club were voted. 

Captain Crozier, B.E., at preaent reaiding at Goaport, was 
[elected a corresponding member of the Club, 

March 15th, 1866. 

The Eev. E, O'Meara, A.M., exhibited Terp»ime musica and 
[j'leurddesmium Srebisonii, hoth from ahdea supplied by Captain 
[Crozier, corresponding member of the Club. 

Mr, Archer showed two cells of Zygnema presenting examples 
of the organism named Monm parasitka, by Cienkowski, and exhi- 
bited tbe figure given by that observer in Pringsheim's ' Jahrbiicher 
wisaenach. Botamk,' Band i, t- xxiv, figa. i, ii, iii, iv, m, 
rith which the present apecimena seemed quite to agree. It 
IS, however, that the organisms referred to may, indeed, more 
cely be aome stage of a plant allied to Chytridium near Sapro- 
legniese, let opinions difi'er as they may as to the algal or fimgal 
iture of that lingular group, 

Mr. Archer exhibited specimens of Spiroiania par^ula (ejus) 

[(described by him, * Proc. Nat. Hist, Soc. Dub.,* vol. iii, p, 84, pi. 

tii. figs, 32—43, and ' Quart, Journ. Mic. Soc.,' n. e., Vol. II, p, 253, 

j1, iii, figs. 32 — i3), presenting the peculiarity of being suspended 
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together into indefinitely long chains by a cylindrical luucous 
invefltmeat, comparable to tliat oi Honitospom mutabilla (Breb.), 
fireah epecimens. of which latter be waa also fortunately able to 
lay on the table. He had never seen, this Spirotsenia, nor, indeed, 
any of the other speiciea of that genua presenting this condition. 
"When he first took thia very well-marked and very minute epeciea 
there were never more than two cella, as la usual in the genus, 
held together by a mucona coating, which two cella usually be- 
come disassociated before the nest ensuing aelf-division of either 
cell takea place. Though thua held together, tlio so-connected 
chain could not, strictly speaking, be called a filament, as the 
cells themselves did not remain united, but were, indeed, often 
ieparated by a perceptible interval, thua unlike such forms as 
Hyalotheca, Sphjerozoama, &c. Witli some, indeed, a question 
might arise aa to the advisability of holding filamentous genera 
in Deamidiese aa distinct per se from free genera. Thus, aa 
regards Diatomacea>, Heiberg has already propounded the view 
that distinctions founded on the -esternal conditions, or on 
the mode in which the cella are held more or Icsa definitely 
together, iu filaments or otherwise, should not be regarded as of 

generic value. And, as* regards DesmidiBB, in thia pouit of view. 
If. Wallicli finds a filanienfcoua Docidium and a filamentoua 
Micrasterias in Bengal; but, on the other hand, while Bes- 
midinin might, perhaps, be regarded as representing a fila- 
mentous Staurastrum, Sphserozosma a filamentous Coamarium, 
Hyalotheca also a filamentoua Cosmarium or Euastrum, yet cer- 
tain of these seem formed to exist aa filamentous types (such aa 
SphiErozosma, Aptogonum, and some Bengal forms), by reason of 
the coDQecting procesaea between the links forniiBg fulcra of 
attachment. But, of coui'se, in the Spirotaenia now shown there 
were no uniting proecBses ; as already said, the only bond of union 
being the tubular mucous investment. As the cells themselves 
allowed no distinction whatever from the form already deacribed, 
there could be no doubt but that thia was S. parvula, and a beauti- 
fully distinct and constant form. Like moat, it must be examined 
freali to see its characters, with the parietal band of endo chrome 
of one or two turns. 

Mr. Crow© showed Costnariiem curtttm (Haifa) =: Femumcitrtitm 
(Breb,) taken from a shallow rut in the avenue before hie own 
door at Bray, The first occasion he had taken it was on a visit 
to North Wales. He had watched it for some time in ita present; 
locality, hut had not found it conjugating. 

Mr. Archer remarked that probably thia well-marked form 
might turn out to be more common than we had supposed, as 
thia situation agreed so much in character with that in which he 
had hitnaelf found it close to the "Dargle'' gate, and which ia 
unlike that in which Desmidieaj are usually found. Unfortu- 
nately for a protracted observation of this species as to its conju- 
gating state, it seema to have occurred only In pools which are 
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BO shallow and so little fed with water as to be sure to become 
dried up with the first continuance of dry weather. 

Mr. Draper showed recent specimens of Trichina from pork. 

Mr. W. H. Baily exhibited a number of slides of fossil 
Foraminifera, collected by Mr. Joseph O'Kelly, of the Geological 
Sur?ey of Ireland, at the Tajares Tile Pits, near Malaga. The 
following species have been determined by Professor T. Bupert 
Jones : 

1. Nodosaria Baphanistrum, Linnseus. 

2. „ longiacata, D'Orbigny. 

3. Kodosarina Baphanus, Linn. 

4. Orittellaria arcuata, D'Orb. 

5. „ Ariminensis, D'Orb. 

6. „ calcar, Linn. 

7. „ cassis, Fichtell & Moll. 

8. „ cuUrata, Montfort. 

9. „ ecMnata, D'Orb. 

10. „ Italica, Defrance. 

11. „ ornata, D'Orb. 

12. „ rotulata, Lamarck. 

13. M-ondicularia complanata, Defr. 

14. Dentalina acicula, Lam. 

15. „ co»iwii*«i»,D'Orb.,comprising8ub-varietie8 

2). pauperata, D. elegans, D. inomata. 

16. „ soluta, Heuss. 
Mir 1 i ^^' ^^^'^^^^^^ ringens, Lamarck. 

' \ 18. Q^inguiloculina semilunum, Lam. 

! Known to be one and 
the same species. Orb. 
produces Globig.,Prof. 
Jones. 

20. Planorlulina Hardingerii, D'Orb. 

21. Polymorphina lactea, var. problema, W. & J. ' 

22. JPolystomella crispa, Linn., var. macella, F. & M. 

23. Pulvinulina ScTireibersii, D'Orb. 

Professor Eupert Jones remarks that " the Malaga forms of 
Foraminifera are almost the exact counterpart of those from the 
clays of the Vienna Tertiary basin. In the Mediterranean, from 
the shore to a depth of 100 fathoms, we have a similar group of 
Bhizopods, though the Nodosarice and GristellaricB do not approach 
the size of those of Malaga." (' Journal of the Geol. Soc. of 
London,' vol. xv, 1859, p. 600.) 

Mr. Archer showed a fresh Characium, very slender, ensi- 
form, both extremities very acute, which seemed to come nearest 
to Characium tenue (Hermann), in Babenhorst's ' Beitrage zur 
naheren Kenntniss und Verbreitung der Algen,' Heft i. 1863, 
in a paper by Dr. Hermann, entitled "Ueber ^' 
aufgefundenen Arten des genus Characium," p 
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Mr. Archer sliowed some fine ItTing examples of Volma ghhator, 
and stated lie had taken some of this beautiful organismin 
summer yigour and coaditiou emry month in 1865 siuee April 
last, and in January and Blarch, 1866. He had not yiaited the 
pond in February, 1866, but he entertained no doubt, from 
getting a copioua gathering iu December and iTannary, and 
another in March, but that ho ehould Lave met it had he looked 
for it. He thought it seemed abnosfc as if the hiatory of Volvoi 
was, BO to Bay, inverted last year. In May, 1865, be took it in the 
" autumnal " state, that is, as the quondam " Volmx aureus" and 
then, also, specimens showing the remarkable polymorphous con- 
dition of the gonidia ; and in winter he took it m vigorous and as 
normal, but not so abundantly, indeed, as it usually presents itself 
in spring or summer, Aa it aeema to be generally held that the 
active motile "summer" characteristic condition of this plant 
doea not present itself in the winter months, Mr. Archer thought 
that this notice of a fact, seemingly novr in itself, might, perhaps, 
possess some interest. • 



HaCKNIT MiCEOaCOPICAIi SoiKiE. 

A Microscopic Scientific and Artistic Conversazione was held at 
Pembroke HaU, Lajnb Lane, Mare Street, Hackney, (Dr. Christie 
having lent the hall for that purpose) in aid of the funds of the 
Hackney Working Men's Institute. 

An appeal was made by the committee of the said institute, 
through Mr. W. L. Freeetoue and Dr. Millar, to the Council of 
the Microscopical Society, for their assistance and co-operation, 
which appeal was announced by the President to the meeting 
held in March last, which was most cordially responded to, and a 
high'class entertainment was the result, which was patronised by 
a considerable attendance of the first families of Hackney and. 
Clapton, and ably supported by many distinguished members of 
the microscopic and other scientific societiea of London ; and on 
the first evening James Q-laiaher, Esq., F.E.S., was present. All 
the principal microscope makers wore represented, vi^., Messrs. 
Eosa, Smith & Beck, Baker, Crouch, Steward, Browning, Salmon, 
Bailey, &c. There were shown altogether about sixty micro- 
scopes, and many works of art and articles of vcrtu were exhibited, 
several cabinet stereoscopes, a fine selection of glass slides, and 
also a variety of beautiful objects, living and prepared, amongst 
which may be mentioned — 

Dr. Millar exhibited the eggs of an insect of elaborate form. 

Charles Tyler, Esq., F.L.S., many interesting specimens of 
sponge-spienlae, &c. 

Henry Lee, Esq., F.L.S,, marine zoophytes, Echinidie, and a 
fine specimen of the Tsetse, 

Dr. Christie, a elide of Trichma spiralis in human muscle, pre- 
|iawd by W. L. Preestone. 
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James Smitli, Esq.» F.L.S., (Unoaaed wheat, showing the pr^euco 
of AnffuiUtda Trilici. 

W. H. HaU, Esq,, a jar of the Cheirocepbalus, or fauj shrimp, 
and many fine objects. 

Mr. Crouch showed a fine preparation of Polycyatina, opaque, 
by W. L. Freestone. 

H. N. White, Esq., of Dal a ton, procured various electrieaJ and 
galvanic batteries oi IV tr. AV"ood, Cheapaide, and aflbrded a seriea 
of experiments. 

Mr. Browning showed several BpectroBcopet for manifesting the 
presence of blood in fluid. 

Dr. Millar also showed the magnesian light, tables showing 
waves of somid, and a fine polariacope. 

John Murray, Esq., added to the interest of the evening by a 
piping bullfincii, and some line bronzes to decorate the hall, 

S. Helm, Esq., and four other gentlemen, all members of the 
Old Change Microscopio Club, showed many good objects, amougst 
which a micro-photographie portrait of W. L. Freestone, by Henry 
Davis, Esq., Comhill ; aleo Vohox globaior, skin of human thumb, 
and the eel-like insects in vinegar. 

Mr. How, of Foster Lane, lent sis fi'amcs of beautifiil micro- 
photographic objects by Dr. Maddoi. 

Mr. Bridgeman, of Hackney, lent some highly creditable oil 
paintioga, copied by himBclf from several of the first masters. 

Some good models, by a working man, were shown. 

Many excellent diagrams by Drs. Carpenter and Lionel Beale 
were kindly lent for the occasion. 

Speeimena of the Eosoon Canddense were lent by Dr. Carpenter 
during each evening. The Gentlemen Amateur Baud of Hackney^ 
and some professional eiugers, served to cause agreeable diversion. 

The funds of the institute, to benefit which this eutertainmeot 
was originated, is but slightly augmented, but no doubt is enter- 
tained that considerable attention will be drawn to the institute, 
ntid that the addition of many patrons and aubaeribere to its 
funds will be the result. 



The BiEi^rTNonAjr Nattirai, Hibtory and Mtckoscoptcaii 

SOCIETT. 
MIDIAITD raSTITTTTE. 

President — Mr. Hughes. 
Vke-Freddents — Mr. Thoa. Fiddian and Mr. L. Percival. 




April, 1866, ti> June, 1860. 

At the Microscopical greetings of this Society held during the 
past and present year the following papers have been read : 
1866, April 11th.— Dr. T, Bartleet read an instrnctive and 
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interestltig paper " On the Minute Anatomj of Bone." The 
paper entered fullj into the usee, chemical constituents, phyaical 
properties, atTucture, and development and growth of bone, and 
vvaa illustrated by numerous well-eiecuted diagrams, and by 
microsoopieal preparations. 

Ma^ Qth. — Mr, Parkes read a paper " On the Ecspiratopy 
System of Insect*, and its direct relation to their Nervoua, Nutri. 
tive, and Muscnlar Functions. ' ' The structure of the air-channela 
was explained, and eepeeiai attention bestowed on the spiracles or 
treathing pores. The distribution of the air-tubes was elabo- 
rately shown. The paper was illustrated by a great number of 
microscopical preparations, many of them of extreme interest, hy 
the incomparable Bourgogne. 

June l%fh. — Dr. Norria read a paper "On the Physiology and 
Minute Anatomy of Nervous Tissue." The paper was illustrated 
by diagrams and microscopical preparations. 

Sept. 5^ik, — Dr. C. J. Bracey read a very elaborate and interest- 
ing paper " On the Comparative Anatomy of the Organ of 
Hearing." The paper was profusely illustrated by diagrama and 
specimens. 

Oct. IQth. — Mr. F. Davie read a paper " On the Earth- 
worm." The paper dealt chiefly with the alimentary and circu- 
culating systems, the reproductive ay stem being reserved for a 
second paper. The paper was illuBtrated by diagrams. 

I>ec. I2i}i. — Mr. Thomas Fiddian read a paper *' On Starch, 
Eaphidee, Cblorophylle, and Silica," In introducing the subject 
Mr, Fiddian obBei-ved that his object in choosing it was not be- 
cause he thought he could say much that was new, but in the 
hope of inducing those members -who are botanists, but iiot micro- 
scop iats, to study microscopy, a most useful handmaid to botany, 
[as it often happens that without her aid botany is powerless m her 
endeavours to make hersell' intelligible to the student. The paper 
was illustrated by a lithographed diagram, a copy of which ivas 
kindly presented to each member present, 

1S66, Jan. IGf/t. — Mr, H. "Wehb read a highly practical and 
interesting paper " On Blights." It waa moat profusely illus- 
trated hy diagraDis, specimenSj and microscopical preparations, 
and was followed by a most animated diseusaion on the potato 
blight, in which Messrs. Fiddian, Scott, Pumphrey, and Dr. "W, 
Hinds, took part, 

Feb. 13th, — Mr. F. Fowkeread a short but able and interesting 
paper on the " Microscope in connection with the Ifatural 
Sciences." It was most profusely iUuatrated with diagrama and 
microscopical objects and preparations, 

March IZtJi. — Dr. Jaraea Hinds read an able paper, illustrated 
by diagrams and many beautiful injected microacopic sections, 
"On the Comparative Anatomy of the Kidney." bome discua- 
sion followed. 

Ma^ Silt. — Mr. F. Davis read a paper *' On the Com hi on Earth- 
worm," It was the second of a series on the Baine subject, was 
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the description of the reppoductive organa of the 
ammal, and was illustrated by 3C3veral nnely-executed drngtomB, 

Jwnc Bih. — Mr. Thomas Fiddian read a piiper " Oo the AppU» 
cation of MitTO-photu^raphy to the illustration of Papers on 
Microscopy." He t'ihibittd, on large discs, hy means of the 
oiyhydroyen lantern, the following Beries of beautiful micro- 
photographs, from negatiTCi?, by Dr. Maddoj : — Human hlood, 
blood of newt, tracheal system of the silk-worn, spiracle of eos'k- 
chai'er, eye of beetle, foot of the fly, foot of the spider, tongHB of 
the ericket, gizzard of the cricket, tougue of the bee, tongue of 
the wasp, tongue of the common, hlow-fly, proboseiB of the but- 
terfly, and many other objecta of singular interest and beauty. At 
the close of the paper the thanka of the meeting were unanimously 
given to Mr. Fiddiaa for hie most interesting paper. 

On the motion of Dr. NorriB, seconded hy Mr, Alcock, the 
thanks of the Society were unanimoufily given to Mr. How, of 
London, for hie kindneea in sending such a variety of beautiful 
micro-photographs for exhibition to the Society. 

During the past and present year the folIowiDg papers have 
also been read : 

1865, 
Ajiril ^ih.—R&v. E. Myers, " On TrilobiteB." 

„ 18^A. — Mr. Adcock, " On the Metropolis of the MoorlaJids," 

„ 26^A.— Mr. Bird, " On the Caster Oil Plant." 
May 2tid. — Eev. E. Myers, " On the Strata examined by the 
Members in the Excursion, April 17th, 1865," 

„ 'IBrd.^Mi-. L. Percival, " On the Coal-fields of South Staff'ord- 
shire," 2nd paper, 

„ 30^A.— Dr. Foster, " On the Study of Anthropology.'^ 
June G/A.— Mr. Tlsos. Fiddian, " On the Dodo.'* 

„ IBth. — ^Dr. Korris, ' On Nerrous Tissue." 

„ 20lh. — Mr. E, Simpson, " On a Prolific Pond on Wandsworth 
Common," 

„ 27th.— Mr, C. Allen and Mr. G. Percival, " On the Mollusca 
in the neighbourhood of Binningham." 
Jul^ 4ifh. — Mr. Adcock, " On the Freshwater Aquarium." 

,. ll^A. — Mr. H. Webb, " On Desmidiae and Confervoid Algte." 

„ 25iA. — Dr. James Hinds, " On the Anatomy of Bivalve 
MolluscB." 
Auff. 1st. — Mr. G". Price, " On Nosioua Insects." 

„ lO'A.— Eev. E. Myers, " On the Moon." 

„ 22nd. — Mr, W. H. Prosper, " On Suggestions for the better 
Preservation of Birds' Eggs." 

,, 29th. — Dt, Foster, " On the Varieties of Mankind, dealing 
principally with the Anatomical Classification." 
Oct. 3rd.~M.T. Ganaby, " "What is an Insect?" 

„ 17ifA.— Mr. D. Smith, " On Terreatrial Eadiation." 

„24^i.— Mr. Tbos. Fiddian, " On a Six Weeks' Tour in Anda- 
Inaia in July and August last," 

„ 31**. — Mr. Simpson, "On Special Organs of Insects," 
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Nov. 14fS,' — Mr. Buckley, " On the Ayocet." 

„ 21*?.^ — ^Mr- JepLcott, " Notes on a Ramble in West Somereet- 

fihire during August last-'' 
„ 2'Bth. — Mr. H. S. Scallick, " On the Capture, Setting-up, and 
Preservation of Insects." 
JDee. S^A.— Mr. W. Prosaer, "On the Egg of the Dmomu ingens, 
lately offered for sale in London." 
Mt. Hughes, " On Pipe FlaheB." 



1866. 

Jan, 23rJ, 



Mr. Scott, "On Birds' Nests, and their Construction." 
Mr. Bird, " On the Application of Animal Substancea 
to Industrial Life." 
Feb. e^A.— Mr. H. S. BeaUick, " On the Various Habits of Lepi- 
dopterous Insecta," Ist aeries. 
„ 20i!A.— Mr. S. AHporfc, " On Encrinites." 
„ 21th. — Mr, F. Enoch, "Upon the Breeding of Insects." 
March &th. — Mr. Tlioa. Fiddian, " On the Solitaire of iVan9oi8 
Leguet." 
„ 27M.— Mr. B. Simpson, *' On British Birds.'* 
April lOth. — Mr. J. Moriey and Mr. J. Puinphrey, " On a Tour 
in North Wales in Search of Trieh&manei radiaansy 
„ 2Zrd.—Mr. Cotton, " On Moss Agates." 
Mat^ 22«(?.— Mr. H. Scalhck, " On the Variona Hatits of Lepi- 
dopterous Insects," 2nd series. 



OBITUARY, 



DE. EOBERT KAYB GEEVILLE, F.E.S.E. 

"We depart from our ordinary rule of not noticing the death of 
diBtioguished meHj as those who contribute to our pagea usually 
find a place in the annual addreas of the President of the Micro- 
Bcopical Society. In Dr. R. K. Gre\'ille, however, the world has 
not only lost a distinguiehed botanist, and a good and a great 
moBj but we have lost a, contributor whose place we cannot liope 
to supply, and whose contributions have been more numeroua 
and more constant, and, vfe believe we may add without offend- 
ing any one. more Taluable, than any ^her papers in onr pages. 
Theee papers have been entirely devoted to the Diatomace®, and 
present a series of minute and careful observation a in these 
minute organisms Buch as has scarcely been presented during the 
eame time in any other department of natural history. The 
illTiatratiouB of Dr. Greville'e observations were all made under 
his own superintendence, from the beautiful and accurate draw* 
inga of hia own pencil. 

He was boni at Bishop Auckland, in Durhnm, on the 18th of 
December, 1794. He was much interested in plants at an early 
age ; before he was nineteen he had prepared carefully coloured 
£awinge of upwards of 250 of the native plants. He waa in- 
tended for the medical profession, and studied in Edinburgh and 
London ; but circumstances having rendered him independent of 
this profession as a means of livelihood, ho did not submit to an 
esamination, and determined to devote himself to the study of 
botany. In 1824 the TJniversity of Glasgow conferred on him the 
degree of LL.D, He delivered several couraes of popular lec- 
tures on zoology and botany, and formed large collections of 
plants and insects, which were eventually purchased by the 
Univeraity of Edinburgh. A change having taken place in his 
circumstances, he took up landscape-painting as a profession, and 
several of his pictures are to bo seen in well- known collections. 
Dr. &reville took a very warm interest in many social reforms 
and in various schemes of Christian philanthropy ; and, as in 
natural history, whatever subject he undertook he devoted to it all 
his energies and talents. Ho took a prominent part in the agita- 
tion against slavery in the Colonies ; he waa on© of the four Tice* 
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Preaidenta of tte great Anti-Slavery Afiaociation of all countries 
held in Lotidoii in 1840. His publisbed works are very nume- 
rous : amongst the most valued are the ' Flora Edinensia,' 
'Scottish Cryptogamic l'"lora,' 'Algffi Britannicse,' and, in con- 
junction with SirW. J. Hooker, 'Iconea rilicum/ besides numeroua 
papers in various Bcientific journal a, Hb was Honorary Secretary 
of the Botanical Society aod a Fellow of the Koyal Society of 
Edinburgh ; an Honorary Member of theKoyal Irish Academy, of 
the Imperial Academy ifattiriB Curiosorurn, and of the Natural 
History Society of Leipzig; Corresponding Member of the Natural 
History Societies of Parisj Cherbourg, Brussels, Philadelphia, &c. 
He died at his house in Edinburgh on the 4th of June, Seldom 
has a uaturaliBt retained such peculiar powers of observation to bo 
great an age. We heard from him only a few weeks ago, promiaing 
fiirther contributions to his latterly iavorite group of organiema, 
the Diatomace*. Our present number contains a paper read at 
a recent meeting of the Microscopical Society of London, and 
another has since been received, which will be publiehed in our 
neKt number. 
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Note on an Unde9crio£1) Species of Acakhs, found in 
the PiGEOMj Cohmiba livia. By Chakles RofiBarsoK, 
Demonstrator of Anatomyj Oxford. 

(Comtaimicated to the Oxford Microscopical Societj, Feb. 15, 1866.) 

The parasites which I shall briefly describe are smallj OTal, 
white, naaggot-like atiinials, diBtiuctly viaibie to the naked 
eye, and arc found claicfly amongst the connective-tissue of 
the akin, the large veins near the heart, and on the surface of 
the pericardium. When few arc found they generally adhere 
closely to the surface of the pericardium, and to the large veins 
near the heart. If the veina have been previously injected 
with size and vermilion, the white transparent acari are 
seen very distinctly on their red delicate walls. All the 
examplea which I have examined were very transparent 
without any trace of well-defined digestive or generative 
organs, even when examined with the highest powers. 
The body does not generally present any trace of couatric- 
tions, but in a few examples I have observed one or two faint 
lines, giving the body a segmented appearance, but this may 
be caused by a mere folding of the soft cuticle. On the ante- 
rior and inferior surface of the body a ridge extends inwards 
and downwards from the base of the anti-rior pair of legs, and 
unitea with a median single backward ridge. A similar ridge 
runs in the same direction from the base of the second pair 
of legs ; but instead of meeting, as in the first pair in the 
median line, are united by a transverse ridge, and a similar 
ridge is continued backwards from the points where this line 
joins those from the limbs. This arrangement reminda one 
of the head of the larva of a hexapod insect. No trace of 
palpi, mandibles, or suckers could be found. Four pairs of 
short, jointed legs were found in all the specimens examined ; 
the two anterior pairs are placed close together, on the ante- 
rior and outer extremity of the body; the two posterior pairs 
have a considerable interval between them and the anterior 
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pairs, and are attached to a hard atermim-like mass, situated 
about the middle of the body, in the mecliaii line. Each leg 
consists of five short joints, the terminal of which ia atraij^ht, 
pointed, and slightly hooked, A few haira project from the 
sides of the body and the outer surface of the lega. Tlie last 



rig. 3. 



FiK 1. 



Fig. 4. 









1.— 'Porlifm of jugdftf Tciii of a ptgt'on, Columba Ihia, witli a liiT;ge num- 
ber of Acari atlached to its wfilla, Natural size, 

2.— Ventml surfat^B of Acarus. About 100 diameters. 

a.^Ventra) surface of llie head of the stimG. About 4(10 diatneters. 

4. — Tlie two posterior pairs of iegs^ Bod Uie si craum-likc mass into which 
thcj aiu iti!>trtcd. About, 400 diftuietera, 

joints of the legs have a considerable number of longer haira, 
which come out all round the insertion of the hooked 
extremity. 

From the above description it will be seen that this 
acarus agrees with sareoptes in having & considerable 
interval between the second and third pairs of legs, and the 
absence of a furrow between them. 

I have seen during last year, iu the dissecting-room of the 
Museum, three pigeons affected with the sccurious parasites, 
one in February and two in June* It is rather remarkable 
that all the examples which I have examined should have 
-eight legs, and the other parts presenting appearances com- 
mon to all. 1 hope shortly to meet with them in an earlier 
stage of development. 



* I hare since examined a considerable number of both the wood and the 
Ume pigeon, and have seldom found them free from Acari, 
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Montagu ^ has described a species of acarus very iiniilai* 
to this, which he says is constantly found, together with the 
ova, in thi^ cellular nienibraiic of the (iauiiet PtticuHWi 
BansaiiMS. It m named by Moutagu (kliulana Bassatu. 
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OflSKavATtoNs 0» Me Genera Cylindkocystis (Meiieghini), 

MksotjEnium (Nag,)j and Sfjhot^nia (Breb.) (= Pal- 

MOGLtEAj Kiitz., pro inaxiiua parte], mainly ifiduced fnj a 

'paper by Dr. J. Braxton Hicks, F.Ii.S., F.L.S>, on the 

' Lower Fomm of Alga, f By Willlam A*CHEH.:t 

In a paper which I had the honour to read before this 
Society, in the session preceding last, on the genua 
Palmogloja (Ktitz,)j§ I took the opportunity to bring before 
your notice the Irish forms of that genus, or rftther those 
forms by which Kiitzing would have been i-eferred to it, but 
whichj as 1 then statetl, and as I still ap{)rehendj belong 
more naturally to several individually distinct but closely 
related genera. I gave at the same time what may be 
called, in eome measure, an aualyais of tlic genus Palmogloea 
(Kutz.)j with regard to at least the majority of the forms 
therein included by that algologist. 

Dr. Hicks does that communication the honour of a special 
paper, in which he expatiates at some length on the validity 
of the characters which may seem available for the classifica- 
tion of the "unicellular" Algajj and in doing so he touches 
upon some of the points alluded to by me.jl This able 
observer has had targe experience among&t those humble 
forms J and I have always perused his comraunicatioiis with 
all the attention to which they are so eminently entitled, 
and with all the interest they arc always so well calculated 
to excite, as well as with all the gratification their richness 
in novel information is sure to impart. 

The paper in which Dr. Hicks does my preyious one the 
honour of a notice abounds with observations full of im- 

* 'Memoirea of the "VVernerian Natural History Society,' vol, f, ISOS, 
p. 1?6. 

i" Rcmarka on Mr. Arclier's Paper on AJpae, ia 'Quarterly Journal of 
Microscopical Science,' N. S,, Vol, XII, p. 353, 

% Read before tlic Natural History Society of Dubliu, May 5, 1 6^5. 

I * Proceedings of the Natural History Society of Dublin,' vol. v, p. 19; 
also 'Quarterly Journal of Microsenpical Scieucc/ N. R,, Vol. IV, p. 100 
(1S64). 

II ' Quarterly Journal of ilicrosoopical Science,' N. S., Vol. XIT, p. 2aA 
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.portance, and in it he propouuds many pertinent queries. 
As hcj, howevfir, differs with me in some of the opinions put 
forward in my papefj which, indeed, I do not yet see reason 
to change, and as I am, on the other hand, quite dispoaed to 
agree iti a great measure with him on certain other points 
put forward by hira, though not referred to by rae in my 
previous paper, I may, perhaps, be allowed again to offer a 
few observations on the subject. 

But I must in ihume contetul, inasrauch as my paper wa» 
not on Pahnellacca: in geueralj but ou the genus Pahnogloca 
(Kiitz.) in particular, that much of the reasoning and many 
of the quostiona propounded by Dr. Hicks do not therefore 
apply to, nor do tliey, I think, ftt all controvert, ray therein- 
expressed views. And it is for this reason thut T say 1 
venture in aome pointa to disagree from, and in others to 
ajjfcee with. Dr. Hicka ; for if we conceive PalmoglcEa (Kutz.),, 
or, more properly speaking, the three genera Cyliudrocyatisj 
(Meneghini), Meaota!nium (Nag.), and Spiroticnia (Breb.),- 
which, indeed, were the actual subjects of my paper, to be 
eliminated from tlic question^ I think I must in a measure 
acquiesce in his views, tliough witliout at all consentiug as 
yet to accept them in the aggregate. 

Dr. Hicks puts forward the title of ray paper — "An 
Endeavour to identify Palmoglwa macrococca (Kiitz.)" — -as, 
in itself, some argument for the want of stability in the 
Palmogloean species. Considering this uncertainty as regards 
these forms as unquestionable, he would from them, as a 
starting-point, argue as regards Palmellaccoe gcncraJly. It 
is true that iie attacks the independence of many of that 
family elsewhere on far better grounds ; and it seems to me 
that arguments against the independence of the species of 
Cylindrocystis, Mesotscnium, and Spirotrenia, would at least 
be more forcible if made through the Palmcllaceae than are 
arguments made agaiust the Palmellaceffi in general baaed 
upon the forms included in the three genera mentioned. 
For, irrespective of the question of the Palme! laceae in 
general, I believe, at least as far as present knowledge goes, 
that these three, genera seem to hold themselves quite tlis- 
itinctj and their species to reproduce themselves by wliat I 
must regard as a true generative act. And that 1 entitled 
my paper " An Endeavour to identify Palmogla'a macrococca 
(Kiitz.)" seems to me not to conflict with this view, nor at 
alt to indicate that I thought it did. If Kiitzing's descrip- 
tions of these forms are so scanty, and his figures so defec- 
tive (1 say it with all deference, and with much reverence for 
so indefatigable and experienced an observer) ^if the diaguosca 
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the sjjecies giveu by him are but superficifil, and the iii'* 
trinsic and peculiar cliaractenstica of the forms nejjlected^ — 
what else could it hv, hut an eutleavour to identify recent 
living examples with his? Is not, indeed, like difficulty 
often experienced in identifyiug species from descriptions, 
and especially if accomiiaiiicd by insufficient figures, iu other 
departments of nature, where many and more readily avail- 
able characters and more tatigiblc holdpoiuts present them- 
selves, but which difficulty would probably he removed by the 
inspection of fresh authentic specintcns? The difficulty of 
identifying these |)articular forms ranking themselves under 
the tliree genera iu question with those from which Kiitzing 
wrote his descriptions does not^ I apprehcudj in itself Bpeak 
against their individuality and distinctuesa ; and the species 
themsclvTs included in these genera arc indeed, after all, but 
few. It is true that Kiit»iug himself, even iu regard to Hlp;ie 
far higher, and as to some of which an elaborate reproductive 
organization is now known, considered tlteni not a speck's (1 
mean in the commonly uridcrstood old sense, and as Kiitzing 
himself would doubtless apply the word to the higher plants), 
but as merely forms. Yctj even iu " Palmoglcca " Kiitziug 
recognises the ditl'erences from bia specimens, though 1 think 
he fails to seize upon thosic of importance, or auccessfuUy to 
portray them either with his pen or pencil. 

Again, Dr. Hicks seems to say, because the plant (distinct 
in itself, at least) which 1 would refer to Pabiwglvpa macro- 
cocea (Kiitz.) truly belongs to Mcsuta-niLim (NVig,}, one of 
several genera into which the genua Palniogloea (Kiitz.) Ktiould 
be divided, that such a circuniBtancc in itself would seem to 
argue for the complete uncertainty of any of the forms in- 
cluded by Kiitzing in his genus. If we have now a more 
accni'atc knowledge of the individual forms of Kiitziug'a 
genua and their intrinsic cliamctenstics, than that distin- 
guished algologist appears to have had when he wrote, per- 
haps from his not having always examined living specimens, 
it is surely not very wonderful that it should be necessary, 
or at least that it should be advisable, to redistribute certain 
minor groups of them, aj^rccing in certain common charac- 
ters, into other genera. In order to illustrate this, indeed, 
I need but refer to the old multifarious genera. Conferva and 
Lichen. Because the incougruous species formerly included 
in these old and, as we now know, mmaturally compreheEisive 
genera have had to be parcelled out here and there according 
to the s^pecial characteristics and affinities of each, nutwith- 
standing blanks in mu' knowledge as regards e\en many itf 
the smaller groups, it has not happened that this task has 
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been in many respects, or on, the whole, quite a hopeless one. 
Nor do I thinkj so far eis I can see, that the breaking up of 
the Bpeeiea of the geims Palmoglcea whicli fall under Cylia- 
drocjstisj Meaotaeiiium, and SpiratEeaia, has been quite un- 
successful -f nor can I see how the advisability of the step 
can in itself be adduced as an argument as tu the uncertainty 
of those forms, but should ratlier regard it as a natural conse- 
quence of their characters bcin* happily better established ; the 
others fonnerly included in Palmogloea have to be carried else- 
where — one, I thinkj at leasts to Cbroccoccacese ; and their true 
naturCj I quite admitj. docs not seem at all so well established- 
Further, Dr. Hicks goes on to remark — " If by one ob- 
server the envelope of mucoid matter be taken as a specific 
or even generic sign — if the mode of segmentation be taken 
by another as of specific or generic value— if the size of the 
cellj or the position of the nucleus, or the mode of diffusion 
of the endochrome within the cell, be sufficient in the eyes 
of another to separate genera — if, as Mr. Archer contends, 
the oval shape is another important distinction— it seems to 
me no wonder that the difficulty acknowledged by all has 
arisen." These remarks tire intended to be applied to the 
genus Palmogloea ; and I quite acquiesce with their author, 
that no wonder the difficulty adverted to should have arisen, 
wbeti each single observer pays attention to one only of such 
characteristics, disregarding all the rest. The genera Cylin- 
flrocystis, Mesotseniumj and Spirotseuia (which are those in 
question), each, it is true, possesses an envelope of mucoid 
matter, but it indeed exists also in many Palmellaceai, as well 
as ChroococcaceEej likewise in Dearaidiacese, kc. The trans- 
verse mode of segmentation — that is, through the shorter 
diameter— occurring in these genera, takes place also in Des- 
midiaeeBB, in the elongate forms of Palmcllacesej as well as 
of Chroococcacete. The oval shape, too, is shared by the 
forms in question with several other forms in both those 
ihmilies. The size of the cell likewise varies in these plants, 
within certain limitsj in the same species. The nucleus i» 
very hard to be made out — indeed , I doubt if it is always to 
be perceived or existent eveu in Palmellacese, Nevertheless, 
I hokl that the forms in question are abundantly distinct; 
and that, when the eye becomea familiarised with them, they 
can be at once recognised. It is, of course, here as elsewhere, 
on the special characters possessed in common by certain 
groiqis of the species, combined with certain of the foregoing 
general characters, and not upon any one or more of the 
general chaaacters, as suggested by Dr. Hicks, that wo must 
rely as of generic value, and on the ultimate individual [iroper 



MESOTjGNIUM, and ePIROTjKNIA. 



1807 



cliarticteristici of the forms thetnaelvea as of specific import- 
■■ftnce. The special cluinicterei^ which, as 1 think,, here detcr- 
^mine the genera, exist in the peculiar arraufft^nieut of the 

contents, combined witli certain of the genL-ral characters 
previously alluded to; whilst I believe the specific charneters 
reside in the peculiar form of the cell, and in minor differ- 
ences in the arrangement of the eoutenta, autl in difference of 
colour, &c., perceptible to the unassisted eye iu the general 
maae or stratum. 

Again, Dr. Hicks aeeins to convey, because of the difficulty 
(for the rcasona before stated) of assignitig some of tliese 
forms to the particular onc8 described under Fiilmogltca by 
Kiitziupf, and from there having been actually (as 1 conceive) 
included under that comtuon genciic denomination five 
diverse types, that therefore " no one algologi«t can tell dis- 
tinctly what is a Palmogloea, so as to be understood by any 
• otlier aljrologiat/"' I venture deferentially to deprecate this, 
as it appears to me mucli too hasty a conchisiou. I must, iu 
reply, urge that if many of the now weiUcstahlislKxl »[)ucies 
formerly eoniprehended under tlic old iucongruous genus 
Conferva were still referred to under the original desig:na- 
tions, and recent researches upon the forms alluded to mo- 
mentarily forgotten or ignored, that it is still more i>rohahle 
no one algologist could, under such circumstances, tell what 
was meant by another algologist. But if our plants be 
closely examined from their livinj^ cxam]ile«, and de Bary's 
descriptions and figures thereof carefully studied by any two 
algotogists, 1 hardly think there will beany difficulty between 
them in understanding what the other means when^he refers 
to a Cylindrosystis, a MeaotBenium, or a Spirotsenia. 

llr. Hieks does not see how I can find sufficient ground to 
state that the condition of a developing lichen figured by him 
is not a " macrococca " — that is, as 1 am disposed to think 
more correctly designated, an example of Mesotanium cMarmj- 
dosporum (de Bary). T judge from the figure ; and 1 think, 
aj3 I stated, because it seems to me, so far as I may venture 
to judge, to represent something at once suflfieiently ludikc 
both the form witti which I am acquainted, as well as 
Kiit/ing's description and figures of his P. macrococca, as to 
justify me iu that assumption. 

Again, as if it were to a certain extent evidence of the 
total iuKtability of these forms. Dr. Hicks alludes to my 
being by no means certain what he mcaus by Palmoffhjea 
ZJ?7/ti.vwH if, because I questioned whether the plant lie has in 
view as Pabuoijltpa macrocorcu is the same as Paimrlfa 
cijlmdrospora {Breb.), considered by Mr. Ralfs as equivalent 
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to his Penium Brebissoniif and of wliieli Dr. Hicka writes : — 
" So far as cau be aacertainedj Mr. Thwaites calls Cocco- 
chloris Brebusoniif although Mr. Arclier thinks he means 
Tnchodictyon rvpestre (Kiitz.) ; the exact characters of this 
form, it will thus be aeeiijf are by uo means settled bj any- 
one of these observers.'" Dr. Hicks writesj indeed, '' this 
form j" but the supposed confusion is partly accounted for by 
the faet^ that there are two distinct forma referred to uuder 
the foregoing names,, and two forma wliieli, as I hold, when 
once seen cannot readily again be confounded ; for, even 
though the characters assigned to each should not be found 
presenting themselves in every specimen with absolutely un- 
miatakeable clearnessj that is, if unhealthy or deteriorated 
specimens shoidd again come under consideration — yet I 
believe a certain tout ensemble \\;ill, even under such circum- 
stanccsj readily satisfy the eye familiarized mth their 
appearance in their ordinary and healthy condition of their 
distinctness inter se. The plants adverted to under the 
names quoted by Dr. Hicks, but adopting here the names 
which I regard aa the correct ones, arc Cylindrocyaiis Bre- 
bissordi, Mcncghini, and Cylindraqfstis crassa, de Bary. Dr. 
Hicks, indeed, says, as I have quoted, that "the exact cha- 
racters are by no means settled by any one of these observers.'^ 
^I may venture to refer to my own previous efforts to describe 
their generic characters, and I can only appeal therefrom 
directly to the fresh specimens themselves. 

Dr. Hicks writes that — " The question, first of all, arises, 
how is a single cell to be diatinguislied from another single 
cell ? What reliable characters are to be fixed upon w^hich 
can be considered as of generic value ?" If he propounds 
these questions as regards tlie old genus Palmoglcea, or rather 
as regards the three genera already quoted, I should have 
ventured to think that my previous paper was an answer in 
anticipation. Though in a diffuse way indeed, I tbijik the 
descriptions there given may be found to contain the characters 
enabling an observer to decide to whiehj, if to any, of the 
three genera, Cylindrocystis, Mesotsenium, and Spirotainia, a 
single cell belongs. Dr. Hicks asks — " How can we tell 
whether it he a fixed form, a separate entity, or merely a 
transitional form of some other growth ?"" Again I venture 
to reply, if this question be put as regards the forms imme- 
diately under consideration, that I should be disposed to say 
(so fai'j I think, as our preaent knowledge goes), that a suffi- 
cient answer is, that they each reproduce their like by a 
conjugativc act, thus renewing the species. For, iuasrauch 
as conjugation must be looked upon as a true generative act. 
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egard it, we must suppose that this takes place wlicn 
the plant has reached the end of ita existence, and has arrived 
at the ultimate stage in its history — that ia when it is at 
maturity — each of the conjugating pair of cells surrendering 
individual existence in giving origin, by the union of their 
eontent^j to the spore from which is to be evolved the 
primordial individuals of the next geueration. 

And this leads to an iin|>ortant point in the argument, 
bearing on the difference of opinion between Dr, Hicks and 
myself on the matter immediately in question — I mean, the 
iralue or import to be attributed to the conjugative act, as to 
which point I feel bound altogether to agree with Professor 
de Bary.* 

Dr. Hicks considers it " merely an act of fusion "— that is 
ecrtaily a brief but true definition of the simple act iu itself; 
but it ia not the modus operandi of the mere act that is iu 
dispute, but the physiological significance or import of that 
act. From his saying that is " merely an act of fusion, not 
of impregnation/'-f- I infer that he conceives that it has no 
special signiticancy. But can a phenomenon which has been 
going on for years and years uncountable, since Conjugate 
were — restrictedj with a few exceptions, fis it is, to the gijpup 
80 denomiuated, and the Diatomacese — be simply accidental, 
and quite devoid of all significancy ? I cannot believe it 
reasonable to suppose that it should be so. 

I believe that the phcuomeuon of coniugation can be re- 
garded as nothing less than an indication of a distinction 
between germ-ccll and sperm-cell, the humblest manifestation 
{it may he) of a difference of sex, which becomes by degrees 
more and more forcibly pronounced in the higher organisms, 
yet in none more firmly established, nor more conclusively 
settled, and that by direct observation, than in some of the 
lower AlgcC, which, by reason of their simple structure, range 
themselves (along with the Conjugatae) in the group of Con- 
fervoidete. It may he urged, indeed, that the conjugating 
cells show no so great differentiation either in organization, 
dimensions, or appearance, as do the spermatozoids of those 
Algae in which they have been discovered, from the germ- 
cells which it is their function to fertilize. This to a large 
extent is granted; but, nevertheless, a certain amount of 
specialization of certain conjugating cells in some forms does 
occur, pointing to something more than a mere fusion, with- 
out any significance. Indeed, the conditions which accompany 

*** TJntersudiUDgeii viber die f amilie der Coojugaten.' 

t ' Quarter! J Journal of Microscopical Scieace,' N. S.i Vol. I, p. IS. 
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conjugation in the differeot lorraa present a series, in tliet 
way, almost as varied as do the germ-cella and apcrmatozoida 
of other Algae — not 90 pronounced, it is true, but still point-^^_ 
ing, I think, to au aualc^. ^H 

It will be proper, in pursuatice of the ar^ment, to advert 
to some of the varied examples; but, in the first place, it will 
be advisable briefly to draw attention to certain cases where 
& true fertilisation has licen proved in other families, and then 
to compare that act and ita results with some of the Coujn- 
gatsB. 

In Yaueheria there exists a large globose gerra-ccll, and 
exceedingly minute, very numerous elongate sperm atoKoids, 
both elements of the fructification originating in neighbour- 
ing specially formed branches of the tubular liiamentj these 
not distinguishable at their ■first coramencement from one 
anothcrj or, indeed, from ordinary brancheSj though afterwards 
80 highly differentiated. Here the differeuee in form and 
size between the germ- and sperm-cell is very great, and the 
resultant spore developes directly into a new plant. The 
difierence of opinion between observers {Karsten,* Prings- 
bciniji* DippelJ) as to the modus operandi of the fertilisation 
iu^his genus does not seem to bear on the immediate ques- 
tion ; for, whether the *' horulets" (antheridia) actually inos- 
culate with the oi>enings of the oogonia or not, the essential 
circumstance seems to be the union of the contents of the 
two organs. I certainly never have encountered any Van- 
cheria iti which any such inosculation of the two organs 
seemed to exist, and Pringsheim^s account appears to be the 
most trustworthy. 

Again, in Sphseroplea the cell-eontents of the very long 
ordinary joint of a particular filament become broken up into 
a number of rounded germ-cells; and the contents of another 
or diTiary' joint become broken up into an innumerable number 
of little biciliated subfusiform spermatoxoids, which latter 
find tlieir way out of their parent-cell, and into the cavity of 
the joint which contains the germ-ceUs, througlii lateral open- 
ings in each. The fertilised oospore eventually developes 
two coats, the outer beset with spine- like extensions. Here 
the difference in size and appearance between the germ- and 
spenu-eclls is less than in Vaueheria, whilst the resemblance 
of the parent-cells in which they originate is still greater, 

* Ka^8t^5tl, in 'Botauisclie Zeitung,' x, p. 85 (IfigS). 
t Pringsliemij in 'BerfditR di;r Ucrl. Akaiiemic' 
j Uippelj " UebcT dcr Portpllauamig der Vauciieria sesailis," ia 
1856, pp. 481. m. 
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being, in fact, but two ordinary^ iij no way previously gpecial- 
isedj joints of the filament.* 

In (Edogotdunij varied aa arc the conditions bi^tween mo- 
litecioua, gynandrosporous, and dioecious, under wliich the 
essential elements concerned in the reproduction present 
themselves, there seems to be still less diflerence, on tlie 
whole, in form and size of the sperm atoeoid and the oogonium 
themselves, than in the other cases adverted to. 

In (Edogoninm curtfum but one sj>ei'matozoid is formed in 
each anthcridium-ceU, and, like the oospore, it is globular; 
and although there is a cotisiderable difference in size between 
the two, in this respect they much more nearly approach than 
in the previously cited cases j that is, tliongh, of course, equally 
physiologically distinct, they are more nearly morphologically 
equivalent. lu lEdogoninm Cleve has shown that the oospore 
in germination produces, by segmentation of its contents, four 
daughter-cells, which become ciliated, and swim away as 
zoospores to reproduce the species jf while for Bulhochsete, 
whose fructification is gynandrosporous, Priiigsheira had pi-e- 
viously shown that here also four daughter-cells are developed 
from the oospores, which become zoospores, and reproduce 
the plant.J • 

These, then, are unquestioned and unquestionable instances 
of a true generative act. It would be useless, as regards the 
subject under consideration, to travel out of Confervoidse for 
further illustrative cases where a true reproduction is effected 
by spermatozoids and oospores, because we Should be unne- 
cessarily receding in the system from Conjugatse. 

Now, in the cases which I have just so briefly alluded to, 
more or less varied as may be the accompanying conditions, 
simple or complex, or more or less specialised aa may be the 
accessory organization, the one pervading essential circum- 
stance in the phenomenon beyond doubt seems to be the ma- 
terial union, tlie flowing into one, the simple fusion, of at 
least two primordial cells. 

Now, what less than this is the act of conjugation iu our 
Cylindrocystis and Mesotacnium ? 

It may he, perhaps, answered that neither of the two con- 
jugating cells is ciliated, and that they are apparently mor- 

• Colm. ' Jjericlite der BerL Akad.,' 1855 ; also 'Ann. die Sciences K«- 
lurelles,' 4 ser., vi. p. 187 ; and "Ann. Nat. Hist,,' 2 ser,, vii. p. 81. 

■jr Clevt, "lakttsi^elaer yfver den liTilaiide QildoEOniums-sporens utveck- 
ling," in 'Ofversig-t af Kongl. Teteiiskaba Akadetnieus JPorliandlingar,' 
Stoekliolm, 1SC3, }>. 347. 

% Pringslieiin, " Beitrage zur Morpholoj^ic und S jsienmtik der Algeu," 
in ' Jahrbticlier fiir wii&cnscliartliclic Bolanik,' Band i >}u bh. 
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phologically equivalent— tliat tW cells only co-operate, wliilat 
many spcrraatozoids may take a share in the fertilisation of 
a single oospore. I cau ouly say that these objections refer 
to conditions wliich seein to be in a measure accidentals ^^itl 
unessential in a physiological point of view. The mechanism 
of conjugation, if I may bo espresa myself, does not require 
the special organization on the part of the priraordial cells 
engaged in the act, which are found in Vaneheria, Sphairo- 
plea, some CEdogonia, &c. In these greater or less numbers 
of ciliated sperraatozoids are produced — ciliatedj probably, 
because they have a distance to travel — often in multitudes, 
to insure that some may ultimately find their way to the 
oospore; whereas in the Coujugatse two cells about to con- 
jugate lie side by side, and are mostly joined by an inter- 
vening caoalj formed by the walla of the parent cells, through 
which the protoplasmic contents are guided, and pass over by 
means of their own innate contractility, when acted upon by 
the marvellous impulse to coalesce the one with the other. 
Againj as to but two primordial cells co operating in the act 
of eonjugatioUj whilst many (the spermatozoids) may unite 
with oue (tlie oospore) in the other cases cited, the mechanism 
of, conjugation, if uo other reason, places a bar to this. I 
have, indeed, in such free forms of Conjugatae as Closterium 
and Staurastrum, seen three individuals conjugated, forming 
a single zygospore — nay, it sometimes happens in Zyguema 
that the lateral processes of two joints inosculate with a 
single Joint of a neighbouring filament, three cells thus co- 
operating in the conjugation. These, however, arc quite ex- 
ceptional, perhaps even abnormal^ cases. But this argument, 
even if adduced, I should regard as quite groundless, as it is, 
I presume, quite physiologicaliy possible that one spermato- 
zoid might fertilise one germ-cell. Nay, even supposing that 
it always required the united co-operation of several sperma- 
tozoids to fertilise one germ-eeU of so much greater volume 
than oue of themselves, might it not be supposeil that, by 
reason of the more nearly or altogether equivalent volume of 
tlie two conjugating cells, the force or potency would be 
sufficient without the co-operation of a greater numhcr, not 
to speak of the mechanical impossibility in most cases, or of 
the unnatural dimensions which a zygospore must assume, if 
formed by the union of a number of so comparatively large 
ordinary cells ? 

But, even though it be reiteration of already known facts, 
in pursuance of our argument, it will be well momentarily to 
carry on our examination of the phenomenon of conjugation 
from Cyliudrocystis and Mesotsenium into other genera of. 
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the family, and briefly to trace some of the modificationa 
displayed, and to consider how far they bear upon the ques- 
tion. In these wc find a cprtaiu greater or less amount of 
complexity in the eoiulitions contemporaneous with, and 
subsequent tu, the act, which are so constant in their recur- 
rence as, 1 thitik, strongly to evideuee, when we consider it, 
that the jihciioracnon is by no racans casual or insif^niHcfint. 

In the first place, in our genua Mesotitunum the process 
of conjugation takes place by a protrusion and simple fusion 
of the primordial utricles and contents of each pair of cells, 
the parent-ced-wall slipping off in the act, and becoming 
discarded, and finally dissolved. The conjugating cells lie 
in a great variety of positions, and the different zygo9[|;>rea 
are, of course, at first of very varying outlines ; but eventually 
tlicy assume externally a subquadrate or elliptic figure^ and 
a proper cell- wall. Again, in Cylindrocystis mutual lateral 
processes of the two conjugating cells are put forth^ which 
inosculate, permitting the fusion of the cell-contents of each. 
The isthmus between the two gradually grows wider, until 
the zygospore, from a form somewhat like an H or an X, 
by-and-by assumes a subquadrate outline; eventually, the 
walls of the parent-cells giving way at their suture, and 
becoming by degrees thrown off, the zygospores having 
acquired a proper cell- wall. In neither genus does the 
zygospore bear spines. In the germination of the zygospore, 
in both genera, there are developed four daughter-cells, each 
of which becomes the primordial individual of a new cycle, 
thus reproducing the species. 

Now, these cases — those of the plants in question, which I 
have thus so briefly alluded to — seem to present the simplest 
conditions in which the phenomenon of conjugation occurs. 
Here the contents of two celts, seemingly morphologically 
equivalent, and apparently of similar value, become fused 
into one, outside either parent cell ; and it is at least note- 
worthy that the first result of the fusion of the two distinct 
primordial cells, as, indeed, in all cases of conjugation, is the 
formation of a new cellulose wall round each zygospore pro- 
duced by the act; and this is precisely what takes place 
when the oospore in Vaucheria, ffidogonium, Sphairoplca, 
&c., becomes fertilised by the s^ermatozoids. Likewise, the 
circumstance of the zygospore of Cylindrocystis and Meso- 
tfenium producing in germination four daughter-cells has its 
analogy in the same behaviour in the germination of the 
oospore of CEdogonium and Bulbocheete — which fact thus, so 
far as it goes, seems to point to the conclusion that in each 
they are the result of a similar act. The daughter-cells, or 
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primary cells of the following generatiorij, howeverj in each 
differ in what I should but regard as a secondary and un- 
essential circumstancej, in that in {Edogonium and Enlbo- 
cheetc they arc for a time raotilcj, whilst in the parallel 
degree of development of the spore of Cyhndrocystis and 
Mesotajnium they are^ as alwaysj stilL 

Examples of conditions nearly aa simple arc presented by 
many Dcsmidiaceaa, but also conditions more complex arc 
met witb in various species, to enter into detail here as to 
which would, however, be superfluous. Many of the zygo- 
spores becomOt as is well known, furnished with variously 
fashioned spine and processes^ which circumstance seems to 
rae^jrobably to find a parallel in the less developed ones of 
(Edogonium eckifmspermum. Aa is well known, very varied 
conditions are to be met with appertaining to, and charac- 
teriatic of, various species. Thus, the spinous ornon-spinoua 
zygospores — tbc simple or variously branched spines — the 
orbicular, or quadrate, or characteristically lobed figure of 
the zygospore— the relative positions of the conjugating pairs 
of individuals — the, so to say, double spore of Closterium 
t'meatum — the conjugation following immediately on self- 
division ill Closterimn Ehrenbergti, C, PrUchardlanum—the 
complete and persistent fusion of the parent-membrane in 
Hyalotheca dissiliens, Closterium parvulMm — the remote outer 
coat of the spore of Tetmemoi-us leevw, &c., besides minor 
specialities of detail proper to the various forms — all these 
can hardly be considered as the accompaniments of an acci- 
(lental pltcnomenon, in itself meaning nothing, and destitute 
of significancy. 

But, in pursuing onward our examination of the conjaga- 
tive process and its results, the behaviour in Didymopr'mm 
Grevillii, in which species, of two conjugating filaments, the 
cella of one are always the receiving, those of the other the 
giving, cella in the conjugative act, leads us to Spirogyra, in 
which these conditions arc constant. In this latter genus the 
receiving cell frequently assumes an enlarged and different 
figure, often preparatory to, and in anticipation of, the acces- 
sion of the contents of the giving cell, thus, I think^ exhibit- 
ing a certain significant amount of differentiation- 

In Spirogyra and Zygnema, as is well known, the act of 
germination consists in the inner coat of the xygospore ex- 
panding and bursting off the outer, and, while extending in 
length, becoming transversely di^adcd by a septum, the lower 
cell remaining always undivided as a "root-eellj'* the upper 
becoming the first ordinary joint of the new plant, thus dif- 
fering from Cylindrocystis and Mesota^nium. But in this 



characteristic wc have to some extent an analogy id V»ucheria, 

whose fertilised oospore floes not ilevelo[] (hiuf^hter-eellH, each 
to give origin to so many new individuak, but ffrowe at oiico 
into a single new plant, unicellular, of course, like its parent. 
But, notwithstanding all these so variedj more or Icsh com- 
plex conditions, it may, perhaps, be still urged that, after all, 
such conjugution is hut the union of the contents of two 
morphologically equivalent cells. 

To this objection the conditions in the ^cnus Sirogonium 
seem to afford a valid answer. 

■ Two ordinary joints of a filament in Sirogonium mutually 
■send out short processes, as in Spiroj^yra, which heeotne 
unitetl; thereupon there cii«ncs the forniiition of a septum 
(.similarly to that of the vegetative cell) in each of tfiese 
united cells. In one this septum, however^ unlike the septum 
of a simply vegetating cell, divides the mother^cell into two 
very unequul daughter-cells, the larger of which becomes ex- 
ternally expanded. This larger expanded danghtcr-cell is that 
one which bears the extension joining it to the other opposite 
conjugating cell, and is constantly the receivinff ceil^ — that is, 
the one ultimately to contain the zygospore. Its sister-cell 
— the smaller one — remains sterile, being shut off from par- 
cipating in the conjugation. The other opposite conjugating 
cell also becomes divided by a septum into two daughter-cells, 
a short and a long one ; but in this instance it is the shoitcr 
danghtcr-cell to which the extension joining it to the other 
conjugating cell belongs, and this cell is in conjugation con- 
stantly the givinff cell ; its sister-cell — the larger one — 
remains sterile, being shut off from participating in the 
conjugation. The shorter or giving cell is itself sometimes 
again divided into two, one of which daughter- cells is shut ofl' 
from participating in the conjugation. Speedily the contents 
of the two connected cells become increased in quantity and 
density, so as more nearly to fill the cells, quite unlike the 
sparse, pale (yellowish -green), and narrow irregular bands 
foiTned by the endochromc of the simply vegetative cells. 
The contents of the two conjugated cells now become 
contracted from the cell- wall; the intervening septum 
of the tubular inosculated connecting processes becomes 
reaorbed ; the contents of the smaller of the two passes 
over, as in Spirogyra, and becomes formed, within that of 
the other, incorporating with its: contents, into a zygospore. 

Here, then, is a conjugation between two cells of not mor- 
phologically equivalent, but which are evidetitly specialised 
structures. Here the giving and receiving cells seem to be 
morphologically distinct as in (Edogonium curvuni, in 
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which the antheridial cell gives birth to a single apemiatozoid 
uot much smallei' than the oospore, the main distinctive cir- 
cumstance being, that in the latter the fertilising cell is 
ciliated, making its exit from one, and its entrance into the 
other, parent-cell by an opening in each, whilst in the 
former neither is ciliated ; and, besides, the parent-cells being 
apart in the one, and joined together by firm inosculation in 
the other. 

It being admitted, then, that this case is one of a true 
generative process, the reproductive elements being seemingly 
well differentiated as germ-ccU and sperm-cell, the transition 
downwards through the various forms of Coiijugatse is easy 
and natural to our MesotBeuium and Cylindrocystia ; and it 
seems to compel the admission that the procesa in all ia a 
manifestation of one and the same phenomenon, with one 
and the same import. 

But it may be further objected, that in many of the Con- 
jugatae spores or spore-like bodies very similar to the true 
zygospores, and from which young plants may be developed, 
are formed without any conjugation at all. However, it 
seems to me that these bodies may bear a relationship to the 
ordinary zygospores, the same as that of the ordinary zoospore 
of CEdogonium and BulhochBetc to the four zoospores evolved 
from the fertilised oospore ; and both bear to the plants 
wliich produce them an analogy similar to that of the buds, 
hulbils, fee, of higher plants to their seeds. As to the so- 
called " Asteridia " (Thwaites) , " Asterophseria," " Sperma- 
tosphajria " (Itzigsohn), &c.j they are moat probably parasitic 
growths, and their true nature is as yet uot at all uiidcr- 
atood. 

But Dr. Hicks intends his queries, first applied to Palmo- 
glcca, to be extended to certain true Palmcllaceau forms; 
and, if applied to some of the lower forms of which, I am 
Itcc to own that they camiot be so easily answered^ nor can 
Ms objections be so readily met, 

'I'here is a point, however, which seems to be overlooked by 
Dr. Hicks, and a consequent confounding of two apparently 
essentially distinct groups fallen into. Dr* Hicks seems to 
ignore the Family Chroococeacese as distinguished from 
Palraellacese ; thus, forms appertaining to Chroococeacese are 
sometimeSj as it appears to me, indiscriminately spoken of as 
originating from some higher plant, whose endo chrome is 
chlorophil, and vice versa as regards Palmellacese. Now, in 
ao far as we know, it seems a matter not at all to be 
expected that such a transformation should take place ; that 
is, I should be dispoaed to hold it exceedingly unlike that a 



clilorophyll-beariug lichen or moss should produce a phyco- 
chrome-bearing Gloeocapsa, and that, too, aloug with a 
chlorophyll-beariug Palxaogloea. Thua, Glisocapsa polyder- 
muHca surely belongs to Clioococcaces&, and could not be 
regarded as proceeding fimm a chlorophyll-bearing lichen, A 
Gloeocapsa-form may posaibly originate from a phycochrome- 
bearing lichen — for instance, a collcma; and I venture to 
think that in many cases where Dr. Hicks speaks of Pal- 
■jnellaceee he means to refer to Chroococcaceae. Many of the 
. forms included amongst the latter, I am myself disposed to 
think, show a considerable amount of instability, and may 
probably be but transitory or developmental stages of higher 
[.plants. But then they must, I think, at least owe their 
origin to phycochrome-containing plants — ^some, for instance 
may be early stages of Scytonemea;. Ou the other hand, 
many of the forms seem to be very recognisable, and arc fre- 
quently met with, season after season, precisely like their 
predecessors, and under the same circumstances ; and one 
can often at a glance tell that a certain form under observa- 
tion is exactly the same thing that one has seen before. But 
this would not in itself be au argument that they may not be, 
80 to speak, if the phrase be at all admissible, " alternations of 
generation ^' of certain Lichens or of Scytonemc"*. In regard 
to Pabo ell accEBj such genera as Pleurococcus, Gloeocystis, and 
PalmcUa, if they are all actually but developmental stages of 
higher forms, could at least originate only from chlorophyll- 
bearing plants. 

But, further, on the other hand, many of the PalraeUacean 
genera produce a very definite structure, even what may be 
called a frond, and sometimes very definite forms of the indi- 
vidual ccUs themselves. So readily do these specialities strike 
the eye when once tbey have been seen, that on their recur- 
rence they are at once recognisable. The generic names 
Apiocystis, Scliizochlamys, Paimodactylon, Tetraspora, Mo- 
nostroraa (Ulva in part), Dictyosphserium, Oocardium, 
Hormospora, Nephrocytium, Miachoeoccns, Ankistrodearaus 
(Rhaphidium), Polyedrium, Cystococcus, Dautylococcus, 
Characium, Ophiocytium, Scene desmus, Pediastrum, Coelas- 
trum, Sorastmm, Eremosphaera, and many more, all call to 
mind, in a moment, forms which, some rarely, some frequently, 
present themselves to notice, and maintaining their charac- 
teristics, while at the same time no true generative process 
has been discovered, reproducing tbemselves by diverse modes 
of cell-division, by zoospores, by "brood-familiea,^* &c. Tbey 
are also found maintaining their characters in various places •, 
and I think it is not readily conceivable yjloiat Nuiveii Witv^e:uX'ait 
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cjoBcatenatioD of circiimstancea could, in so diverse localities, 
force a certain supposed gonidium of a lichen or spore of a 
moss now to develop into this well-defined fonnj now into 
that. Therefore, if, on the one hand, such genera, perhaps, a^ 
CbroococcuB, Gloeocapsa, SynechoeoccuH, Glceothecc (in 
Clirooooccaceee) and Plenroooccus, Gloeocystia and Paimella 
(in PalmellaceDe) , seem, fixjm Dr. Hicks'a researches, to be in 
jeopardy, it surely appears to me as yet, not to speak of our 
Cylindrocystis, MeaotBenium, aod Spirotsenia, that it would be 
an incautious and too hasty conclusion to sweep away all 
" PalmellacEEe." Mere resemblance is not necessarily iden- 
tity. 

Dr. Hicks puts some queries as to the value of certain 
characters of cells, as affording' clues to their affinities— that 
is, as to their use in a classification. Certainly no one character 
can in any case be regarded as decisive, nor is such to be 
expected. A combination of all, however, makes up a certain 
tout ensemble, which often tells us that it is, at leastj the same 
form or phase of development one has seen before. 

Size of the cells ? It, no doubt, varies within certainj often 
characteristic, limits. 

Position of nucleus? or of a starch-granule or a "vesicle'^? 
The former is seldera discernible, and it can, on that account, 
rarely be of use ; the latter, how constant and characteristic 
in certain Desraidians, and many other Confervoids. 

Disposition of chlorophyll ? This is in certain stages of 
very raany forms a most useful character, e.g. Hormospora, 
Ophiocy tium, Conjugatse at large, &c, &c. Dr. Hicks,, indeed, 
supposes the case of " 2ygnema " (properly Spirogyra) , in 
which the contents in conjugating lose their spiral arrange- 
ment, and become " homogeneous ;" and then he says — 
'* Supposing subdivision to take place, the contents of the 
resulting cells would become more or less homogeneous, and 
thus the spiral character lost.^^ But this is not what takes 
place. The spore casts off its outer coat, and the inner one 
elongates, of which, upon dividing the upper cell, becomes 
the first ordinary joint of a new filament, and the spiral 
arrangement of the chlorophyll is resumed, the lower remain- 
ing undivided as a "root- cell /^ There is, indeed, more of 
a characteristic uniformity in the disposition of the phyoo- 
ehrome in the Chroocoecaceaj. 

Form of the cell ? This is surely in many instances of the 
greatest value. Dr. Hicks points to the plate illustrating my 
own former paper as an example of the instability of this 
character. But I hardly think it is a conclusive argument 
against the value of this character to regard a plant in th© 
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varying phases of ita development, and say that, because 
auch differ, that form is of no value. The phaacs of growth 
sliouid be taken, and the comparison madej at the same point 
in development ; for very varied phas«a may certainly inter- 
vene, nor doea this latter fact seem to me to conflict with my 
view. The zygospore of Penium Mooreanum figured on the 
plate referred to, or indeed that of any other Desmid or 
Conjugate, or that exceptional phase of Mesotainium, or the 
oospore of an CEdogoniura, or even the zooapore of a Claflo- 
phora or of a Drapernaidiaj &c., are not more unlike, after 
all, to their parent or mature forms than en acorn ia unlike 
an oak. 

Dr. Hicks further writes — "The varying forms of their 
divisions show that their form changes very strangely. This 
IB observable in almost every Conferva, and the Deamidicae 
are good examples," I do not quite comprehend this. If a 
cell of a Conferva or a Desmid during division is not actually 
of the same figure as one fully grown, surely it attains it when 
the process ia completed. If he means that a Conferva or a 
Desmid during the act of division is able to change directly 
from one form to another, I hold that this is wrong, and that 
there is no foundation for such an assumption. Nay, " the 
varying forms of their divisions " seem rather in themselves 
to afford more or less useful characters. 

To pass on briefly to consider the communication from 
Dr. Wallich which I have just had the honour to read to the 
Society {vide inft^a), he, while contending for the greater or 
less instability of the Protophyta, the Desmidicse included, 
does not, however, make such a demand as that just adverted 
to. I shall, as the opportimity here occura, venture to add 
a word or two in allusion to Dr. Wallich's communication, 
referring mainly, as it does, to certain Desmidian forms. I 
have, indeed, ere now endeavoured to express my own viewa 
as fully as I could on this point ; therefore I shall not here 
attempt to dilate at any length on the subject, as it would be 
but repetition. 

In the first place, then. Dr. Wa,llich alludes to my urging 
the persistence of type in the Desmidiacese, because they are 
more or less constant in a given locality. On the other 
hand, he urges that, unless these characters ore found to 
occur under every variety of conditions, he cannot accept 
them as evidence of the persistence of type for which I have 
contended. Now, it seems, at first sight, that it ia asking 
somewhat too much to demand that every variety of oon- 
ditiona should produce no effect, when it is only under 
certain conditions that some forms arc found at all. But he 
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explains that by "every variety of conditions" lie means 
" in widely remote localities.''* It will be admitted^ 1 think, 
that the West, Centrej and North of Europe are widely 
remote localities ; yet from these far-apart sources the same 
Desmidiau forms have been collected, maintaining their 
special characters. In his lately published list of Des- 
midiacese collected in Sweden, Cleve,* while he truly enough 
says the specific distinetious are often founded on minute 
ditierenccSj states that he never found any ditflculty in 
identifying the forms he met with with those of other 
eouutriea by aid of dried specimens and fignresj and he 
emmaerates a goodly catalogue. I myself have seen some 
examples from other parts of Europe, Nay, I may appeal 
to Dr. Wallich's paper on Desraidiacese collected in Bengaljf 
where he recognises, and is able to name from their own 
special inherent intrinsic characters, several of the species 
belonging to Britain ; thus, not only from still more widely 
remote localities, but under circumstances of climate greatly 
varying ft-om that in which the same species occur here. It 
is true that, in regard to several of the forms which I should 
be disposed to regard as abundantly distinct. Dr. Wallich 
would often combine several of such into a single speciesj 
under a common apGcific designation | but yet this does not 
militate against this part of my argument, for he was still 
able to identify the forms by their iutrinsic characters there 
as here, although he holds a different view from that which 
I have hitherto found myself compelled to adopt, as to the 
value of those characters, 

Dr. Wallich thinks, "^ that in these forms such diflFerences 
as the number of indentations, the acuteness or ohtuseness 
of the teeth, the number of apinoua processes, and so forth, 
indicate mere accidental variations,-" But these very cha- 
racters, thus succinctly recapitulated, according to the degree 
and mode in which they are presented^ are amongst the most 
available holdpoints for the discrimination, not of species 
alone, hut also of genera. In what does a Micrasterias 
differ from a Euastrum, a Staurastnim from a Cosmarium, 
&c. &c., but in the mode and way, the degree and extent, in 
which these characters, and characters such as these, are 
presented— not to speak of the various forms within those 
genera which Dr. Wallich goes so far aa to allow are really 
good species. Dr, WaUiehj for instance, calls such forms aa 

* Cleve, " Bidras till Kaiincdomen om Sverigea Botlvattenaalger af faniiljfiQ 
Desmidiea/' id ' Of?ersigt af Kongl, Vfintenskaps-Akade miens Forliaud, 
Ihigar;' Stocklmlm, 1865, p. 481. 

t ' Ansiids of Nat. Hisl.,' Sfd ser,, vol. v, pp. ISi, 273. 
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Micrasterias roiata and M. dentieuhia — Euastrum diddta 
and E. artsatum — as in each case but varieties of a eiiigle 
species, &c. Why admit certiiin denticiilations, and incisions, 
and processes, and lobes, in these forma to be good specific 
marksj and then arbitrarily atop short, and diaallow other 
characters of the same nature posBcsscd by one of the dis- 
puted forms, and not by the other, arid which each refuses to 
lend to the otherj and say they are of bo valnc^although, so 
far as we know^ the species depending on tliem can be recog- 
nised wherever the two forms are found in various couiitriea 
of Europe and in Bengal ? 

Df . Wallieh believes that *' such differences indicate mere 
accidental varieties, handed down, no doubt, from parents to 
progeny in the sarac localityj so long as physical eonditiona. 
remaia the same." If certain external physical conditions 
be the cause of such minor individual characters, and if dis- 
similar conditions will cause their obliteration or transference, 
how ia it that, under all conditions in which Micrasterias 
rotaia and M. denticulata (for instance) present themselves, 
they maintain, at least ao far as we know, their own ultimate 
characters? With us here thej are both about equally 
common in their own localities. It is clear that the greater 
number of subdivisions of the former, its larger middle lobe, 
its more acute teethj its greater size, &c,, give it no advantage 
over the latter in the " struggle for life," although both have 
the preponderance iu numbers (in whatever the advantage 
may consist) over certain other well-marked allied forms. I 
think it seems to foUow, from Dr. W allich's statement of his 
views, that " natural selection " must in his opinion fall into 
the background so far as these organisms are concerned ; for, 
according to him, characters derived from parents, however 
seemingly inherent here, must at once succumb to varying 
6uri*ounding physical conditions. 

Dr. Wallicb says that the onua probandi, as regards that 
side of the question against which I contend, does not lie 
with those who think with him ; but '' that it is sufficient to 
show a fair number of cases (as, for instance, in the genus 
Micrastcrias) in which unquestionable interchange of those 
characters is to be met with, which by Ralfs and others have 
been seized upon as indicative of a distinct origin/' Dr. 
'Wallicb wiO, I hope, excuse me if I still hold that such cases 
have not yet been shown iu the established species of 
Micrastcrias ; and that those "interchanges of eharacter^^" 
are founded upon assumption of what it is presumed mit/hi 
be, rather than what is, I venture to hold stiii that the 
intorcliange of characters between the various &y ' -^f 
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Micrasterias (I do not, I need hardly say, restrict myself to 
that genus, but rather mention it as an example) has yet to 
be demonstrated. I venture likewise as yet to hold that the 
admission of some forms as species, and others not less well 
marked aa varieties^ in this family (I do not now, of conrsej 
refer to Protophyta in general), is, on the whole, altogether 
arbitrary ; and I for one cannot refuse to go the length that 
Nature seems to me here to go, and admit as species all 
those iiltim^ate forms which seem to be constantly distinct, 
keeping their ultimate characters to themselves ; and each of 
which, by its own idiosyncrasies, one can at a glance perceive 
ia the very same identical plant which^ described or unde- 
scribed, one encounters more or lesa rarely or frequently in 
its own suitable locahties. 

It will thus be seen, while I venture very deferentially, 
and with the highest respect, to differ on points in relation 
to some Protophyta from Dr. Hicks and Dr. Wallich, that 
there are others on which I cannot but agree as yet with 
both observers. Nor does it seem to me that the views here 
put forward conflict with those I ventured to express in my 
paper read to the Society last session, on an amoeboid state 
of Stephanosphsers, as regards the, perhaps in individual 
opinion, debateable but, as I still hold, by no means actually 
convertible, lower forma of animal and vegetable life. 
Because some organisms are not always what they seem to 
be, inasmuch as, in the course of their development, they 
may submit themselves to several apparently more or less 
diversified phases, whilst others (as our Meaotsenium and 
Cylindrocystis) seem to be in this respect more restricted, ia 
not, I think, in either case an argument that Protophyta, or 
even some PalmellaceaBj may not be subject to specific limits, 
not to speak of a change from one kingdom to another. 
With Dr. Hicks I must, indeed, wholly coincide, that in the 
study of the Protophyta it is especially desirable that the 
history of each be, as far as possible, made out, in order to 
discover the mature forms, and to trace out the seeming 
changes through which they may pass ; but is not this, after 
all, in other words, to endeavour to find out what are the 
species and their limits, and to learn to discriminate between 
them? But assuredly, were all this known, many spuxions 
" species " would have to be erased, at least among certain 
types. But, whatever phases they may run through, they at 
least must revert eventually to the parent or type-form; for 
the same forms turn up and vanish again and again, and 
season after season, each in its own kind of situation or 
habitat ; aud it seems more reasonable that we should sup- 
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poae — he the intermediate phases what they may — that theae 
would naturally begin and end their cycles iu themselvcaj 
that! that all the many well-defined types and well-marked 
formSj some tnojfe and some less frequently recurring, in- 
eluded uuder " PalmellacMe/' should need constant recruiting 
by the transmutation of lichen-gonidia and mosa-spores. 
Perhaps the truth on some of the questions lies in the mean ; 
but, he it as it may, I trust I am not too firmly attached to 
the views 1 have tried to express not to relinquish them ou 
good evidence. Mcautime, m the words of Dr. Wallich, 1 
at least hold with him, that — ■** In seieucGj aa in governments, 
truth can never be arrived at on a large scale unless uuder 
the pressure of an opposition." 

Mr. W. Archer prefaced the foregoing paper by reading an 
extract from a letter addressed to him by Dr. G. C. Wallich, 
F.L.S., on the subject of the value of characters in Froto- 
phyta, more especially in Deamidiace^. Mr. Archer ex- 
plained that Dr. Wallich 'a remarks therein were in reply to 
observations of his own in a paper read before the Natui'al 
History Society of Dublin on the 4th of December, 1863, 
entitled " Observations on Micrasierift9 Makabtikskwarerms 
(Hobson), and on Docidium pristidtB (Hnbson) "* and that 
Dr. Wallich, having done him the honour to write him a 
letter containing a summary of his own views on the subject 
debated in the paper referred to, had requested him to rcatl 
the same to the Natural History Society. The following is 
the extract, reference to which is made in the preceding 
paper : 

"Pray do not for a moment think me inclined to take 
amiss any differences of opinion on scientific matters. Every 
one baa a right to jitidge for himself; and in science, as in 
governmentSj truth can never be arrived at on a large scale 
unless under the pressure of an opposition. Besides, the 
question of specific limits ia still in its infancy ; and those 
who cling to permanent specific types are most fully justified 
in crying out for the amplest proofs before relinquishing 
their ground. You know of old that I am for no such per- 
manence, but believe that I can trace at every step more and 
more conclusive evidences that there exists a constant 
tendency to modification by external influence. 

"^ The point at which you and I diverge is that at which 
we form our estimates of the value of characters. You 
maintain that certain characters, because they are more or 

* ' Proceediugs of the Natural History Society of Dviblin, vol. i?, Pfurt 2, 
|). 79. 
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less constant under the eatnc conditions^that is, in a given 
locality — afford evidence of persistence of type. On the 
other handj I hold they eannot be accepted as evidence of 
this persistence unless they can be proved to occur under 
every variety of conditions— that is, in widely remote locali- 
ties. I speak from experience, when I say that many — very 
many — of the assumed species of Protophyta and Protozoa 
are identical — the distinction on which their separation haa 
heretofore been based being entirely the result of the acci- 
dental conditioua under which they have been reared. 

" In the DesmidiaceBBj to vrhich you direct attention more 
particularly) it appears to me that such differences as the 
number of indentations, the acuteness or obtusenesa of the 
teeth, the number of spinous processeaj and so forth, indicate 
mere accidental variations, banded down, no doubt, from 
parent to progeny in the same locality so long as the physical 
conditions remain the ssme; but nevertheless not to be 
regarded as constant, or as impressed on the organisms 
ab initio as an integral feature in their physiological con- 
stitution. 

*' It should be borne in mind that the onus probandi does 
not rest in every example on those who think with me, but 
that it is quite sufficient that we show a fair number of cases 
(as, for instance, in the genua Micrasteriaa), in which un- 
questionable interchange of those characters is to be met 
with^ which by Ealfs and others have been seized upon as 
indicative of distinct origin. For such cases prove that the 
law which it is assumed governs the limits of species is no 
law, but only a conditional direction,, holding good only bo 
long as the surrounding conditions continue the same. 

" Ifj however, the object in view in defining varieties 
under specific designations is merely to render the identifica- 
tion of similar forms more easy, I have nothing to say against 
it beyond this, that I should be loth to have to make up the 
lists even as they stand now^ and firmly believe it will be an 
impossibility for the coming generation of naturalists to do 
so at all." 
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Observattojts and Experiments tmth the Microscope on ike 
ErPECTS &/ Prussic Acid on the Animal. Economy. By 
Thomas Shearman Ralph, M.R.C.S- Eng.j &c,* 

Every year as it passes away leaves behind it additional 
testimony to the fact that the microscope is advaucing to 
occupy a position of iraportauce in medical practice equal to 
that which the stethoscope has attained ; and I feel satisfied 
that ere many more years have passed the regular employ- 
ment of the microscopej as a means of diagnosis, will be 
maintained and duly acknowledged. The alow but steady 
progress which the use of this instrument has made in the 
hands of the medical profession ahould tend to point rather 
to the important nature of the results to which it is destined 
to lead 119, than to accepting the doubts of some who 
Occasionally assail its employment, and are nnable or un- 
willing to avail themselves of its powers. 

3. Several difficulties still remain in the way of its free 
reception into the circle of daily use by the profession at 
largCj and among othersj which time and increased confidence 
in its powers wiU banishj there are these, viz.^ that with the 
increased powers conferred on the microscope, a decrease in 
the expense, and also a diminution of the actual size of the 
instrument as a portable one, are great desiderata. The moiij 
readily it can be brought to the bedside, the more facilities 
which peculiarities of construction shall enable the observer 
to use it without performing the operation of a preliminary 
preparation and setting of it in order, the more favorabJe 
reception will it find at the hands of the medical student and 
practitioner ; and all these requirements will be rapidly met, 
if only the demand for them be made to those whose occupation 
it is to perfect the instrument. 

The object I have in view is not merely to urge on the 
study of disease by the use of this instrument, but also to 
show how ranch practical work yet remains to be done, and 
that by one class especially, the regular daily practitioner of 
medicine, whether attached to. a hospital or moving in the 
circle of private practice. 

3. It has been my custom to examine the blood in all 
marked cases of disease, with the view of ascertaining if any- 
thing could be learned by such a process, and the following 
communication will show that my labour has not been lost, 
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and, I may addj has proved rather a etimulus to further 

efforts in the same direction. 

A healthy young child fell ill with hooping-csonghj and 
after the lapse of a few days waa brought to me labouring 
under an early state of pneumonia j extensive puerile re- 
spiration had set in, and there was considerable congestion of 
the cutaneous capillaries of the estremities, A few drops of 
blood were carefully taken from the back of the hand in the 
way I have recommended, i. e. cleansing the akin first by 
nibbing it with a wet towel, and then puncturing it and 
taking the blood on a glass slide, without touching the skin. 
The blood presented no unusual appearances, save the presence 
of some dark-coloured bodies larger than blood-discs, to 
which, however^ I did not attach any definite importance. 
On the following day more blood was taken, and 1 noticed in 
two slides that some bright blue particles were presentj* 
resembling in colour starch when fli^t acted on by iodine, and 
also some dark purple particles. The following day three 
slides were charged ; these attracted my attention more 
forcibly, and occasioned me considerable perplexity, as more 
blue and purple coloured particles were present, and the blood 
had been carefully taken in every instance ; the chUd, also, 
had been healthy hitherto, and had had no exhibition of iodine 
I knew of, ajid had not been in other hands than mine* 

4. Prior to the second supply of blood taken, and after the 
first examined, I had ordered Seheele'a prussic acid, and it 
was directed to be continued up to the third time of taking 
the blood. The decided character of these blue particles, 
their persistence for hours on the shde, their increased amount 
in the subsequent examination, all tended to cause consider- 
able perplexity as to their possible origin. After some re- 
flection and one or two chetoical examinations, I instituted 
the following experiments, which tend to show that these blue 
particles in the blood are most likely composed of Prussian 
hlue^ and are due to the reaction of prusaic acid on the iron in 
the blood. 

5. Ist Exp., Aug. 22nd.— Seven or eight drops of Schecle's 
prussic acid were given in divided doses to a rabbit ; after a 
lapse of five hours, some blood taken from the ear exhibited a 
number of bright blue particles. Two more drops were given, 
and at the end of twelve hours, two slides of blood showed 
some blue particles ; subsequently three drops were given at 
one time (the doses were all more or less diluted with water) ; 
the animal stmggled under the influence of the poison, and 
most likely would have succumbed but for the administration 
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of ammonia vapour. One hour after, the blood exhibited blue 
particles satisfactorily. 

2nd Exp. J Sept. 12th.' — A kitten was killed by inhalation 
of pruasic-acid vapour. Blood found to contain many large 
irregularly rounded dark-coloured bodies, too dark to ascertain 
if of a blue color. One or two light blue flaky masses were 
found; also, in and about the sheath of the sympathetic 
nervOj one indigo-bluc film of some size. This was decolorized 
by action of potaaea ; colour restored by application of acetic 
acid. The decided bright blue particles do not appear to 
yield to potassa; medulla oblongata examined; some blue 
points and several dark ones seen. 

3rd Exp., Sept- 14th. — Tincture of iron diluted was in- 
jected into the stomach of a frog, and vapour of prussie acid 
was soon after administered. Died after some hours. Some 
decided bright blue particles were seen in the blood i also, 
dark particles of irregular form {perosidized iron ?) in 
abundance. 

4th Exp,, Sept. 19th, — Dog killed by prussie acid dropped 
on the nos^e and mouthy death in a minute and half. Blood 
from heart presented some dark-coloured bodies, and one 
large decidedly indigo-blue mass. 

5th Exp.j Oct, ith. — Frog killed by concussion j blood 
gave no evidence of blue particles. 

6th Exp., Oct. 6th. — A frog slowly poisoned by prussie 
acid administered ^ the animal did not die from the eftecta of 
the poison, hut was killed and examined. Obtained some 
blue reaction in the blood, and about the larger nerves going 
to the extremities. 

7th Exp., Oct. 7tb. — A fuU-grown cat h£«l three drops of 
Scheele'a prnssic acid given her, undiluted, by means of a 
glass tube introduced in the pharynx. In the space of a 
minute she lay down and gasped, and died, with the usual 
symptoms, in two minutes more at the furthest. Seven 
hours after, body quite rigid; heart removed for examination; 
two or three specimens of blood from it showed either dark 
blue coloured particles, or black ones; one large flake of 
indigo blue was seen. Muscular fibre from the interior of 
the heart gave as satisfactory evidence. 

8th Exp, — A frog killed by concussion (second experiment 
of the kind) ; the blood examined showed no blue -coloured 
particles ; a leg of the animal cut off immediately after death 
had prussie acid appUed to the cut surface ; one side of blood 
examined exhibited a solid amorphous body with a blue 
coloration at one end, while the other was colourlesB, 

Uth Exp. — A strong, recently caught frog, poisoned by i 
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gr. of cyanide of potaBaiutiij injected into the stomach. Three 
speciracus of blood examined ouly showed a slaty-blue colour 
in one or two large flakes or patches. The blood-discs 
appeared to be dotted over with small oily looking dots. 

10th Exp. — 'A blow-fly was killed by exposure to the 
vapour of prussie acid. The muscles liuing^ the thoraXj inthe 
vicinity of the principal nerve-centres^ were examined. Several 
dark blue points were aeen, and one large particle of a. 
decidedly bright blue, equal to any seen in the experiments 
already quoted. 

11th Exp. — ^The same repeated, and vith a bee, with 
similar results. 

Note, — The bright blue, particles are, I bclievCj really due 
to the action of the prussie acid, but I have also noticed in 
some flies noi killed by prussie acid that there were present 
some indigo-blue coloured particles. These I refer to th& 
natural pigment of the insect, serving, perhaps^ to tinge the 
deep steel-blue coloured hairs; fragments of which wiU be 
met with in such examinations ; hence this insect is not a fit 
subject for yielding positive results. With this in view T in- 
stituted the • 

12th Exp.' — The maggot of the blow-fly, which is very 
diflicult to kill by prussic-acid vapour, was subjected to its 
influence in the fluid state. Two no treated exhibited the 
characteristic blue masses and particles. This experiment I 
consider to be very satisfactory, as all the organs appear to be 
free from pigmentary matters. 

13th Exp.— A rabbit six weeks old had four slides of blood 
taken from the ear; these exhibited no blue particles. It 
was then killed by inhalation of prussic-acid vapour, admi- 
nistered on two separate occasions ; it was intended to exa- 
mine the blood without killing the animal, but the second 
application of the vapour killed it very suddenly. The blood 
in one specimen exhibited a very large, brilHant, Prussian- 
blue concretion ; some blue particles in the blood from the 
axillary vein, and also from several other sources. 

6. I will now, before proceeding, give a resume of the ex- 
periments, and some observations on them. Eleven experi- 
ments in all gave evidence of the action of prussie acid, by 
the presence -of blue-coloured particles, masses, or films. 
When I have need the term mass, I mean a solid substance 
occupying a apace which twenty or thirty blood-discs would 
cover. 

The inhalation of the vapour of prussie acid goes to show 
that, in some of the experiments at any rate, but a very small 
quantity sufficed to kill, and its traces were detectable. 
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The object of giving the tincture of iron to a frog, and then 
lllug it by vapouf of prussic acid, was to prove that the 
change was due to tlie preseuce of iron in the blood, and, if 
so, a superabundance of iron might yield a proportionate in- 
crease in the amount of the blue particles. This did not 
«eem to be the case, Ijnt will be noticed further on. 

7. The impression left ou my mind by these experiments 
waSj that the bright blue particles were due to the action of 
|)russie acid on the iron in the blood or tissue in some state 
of organic combination, and that PruBsiaa blue had been 
formed. 

The dark- coloured or indigo-blue masses appear to me to 
be a mixture of Prussian blue and perhaps some oxidized 
state of iron unacted on by the prussic acid. The admiuia- 
tration of prussic acid in a concentrated state, i. e. without 
further dilution of the Scheele's strength (=-4 per cent, of 
real acid) appeared to me to be followed by a greater forma- 
tion of the dark blue particles than when given in diluted 
»nd distant doses. 

The two experiments not subjected to the action of prussic 
»cid, Nos, 5 and B, gave negative evidence in favour of the 
same view. 

The instances quoted of blue-coloured particles occurring 
in the blow-fly without previous action of prussic acid, may 
depend on the cause I have noticed, or on another. This 
roving insect may derive sufficient cyanogen materials from 
the putrescent substances it is in the habit of visiting, or may 
possibly derive tbem from the flowers it seeks to, which I 
believe it is in the habit of doing, as I have seen pollen-grains 
in abundance about its body while making these observations.. 

1 would here remark that the frog's tissues contain pig- 
mentary matters iu abundance, and these might be roistaJten 
for the dark blue particles I have instanced ; but when these 
bright and dark blue objects have once been seen elsewhere, 
no mistake of the kiud need occur, or be charged against the 
experiments. 1 here specially refer to examinations of the 
nerves of the frog. 

8. For the purpose of further testing the action of prussic 
acid on the blood, I obtained some from a patient in the 
Melbourne Hospital, who was and had been taking this nie- 
dicine lately for some days. I felt some objection to this 
case, as the tincture of iron had been freely administered 
prior to the prussic acid, and I thought its action miglit in- 
terfere with the character of the experiment. 

Four slides were charged ; in each of these the peculiar 
blue particles were distinctly seen, but it required much care 
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and the use of a magnifying power of 500 diameters. The 
films of blood examined were remarkable for the great amount 
of black-looking particles which were present. These I am 
incliued to regard either as iron in a peroxidized state, or 
they are dark particlea of Prussian blue, and due to the iron 
lately taken by the patient. These dark particles recall the 
appearances seen in the 3rd experiment.. The blood on each 
elide was not greater in bulk than the head of a large pin. 

9. In a patient of mine, a child to which I had occasion to 
'administer prussic acid {one minim and a half iu twelve 

hours), I took blood on four slides, and iu three I found 
blue particles. The acid was continued to the same ex- 
tent, and six more elidea charged; each showed the blue 
particlea in greater abundance, and also some dark blue 
or indigo-coloured films. The bright bine particles which 
I always look for as the most characteristic colour indi- 
cating the action of prueaic acid was in thia case so de- 
cidedly associated with concretionary masses peculiar to the 
blood, that there could be no possible doubt as to their in- 
ternal origin, and not from any extraneous source. Liquor 
ammonise and potassae and nitric acid, separately, do not ap- 
pear to act on the blue particles, but the last two do so when 
following each other, 

10. FVom these observations, I feel satisfied in advancing 
tlie opinion that prussic acid causes a change in some of the 
constituents of the blood, that it attacks the iron when in 
Bome particular condition, and, with perhaps the aid of some 
alkaline base, the Prussian blue is formed ,* that the deep or 
indigo-bluc particles may be some mixture of iron and Prua- 
sian blue, or a state of Prussian blue not definitely known to 
us ; for this chemical compound is not yet fully understood 
as to its exact composition, and is found to vary both in 
colour and composition iu tlie laboratory of the chemist, and 
may do so also in that of the animal economy. On the other 
hand, I find there ia a cyanide of iron known which turns 
blue on exposure to oxygen, and perhaps ultimately these 
blue particlea in the blood may be found to belong to this 
cyanogen compound* 

11. Continuing mj observations on the blood as oppor- 
tunity presented, I detected the presence of these blue par- 
ticles in one or two cases iu which no prussic acid had been 
given, and I could in no way satisfactorily account for their 
presence. This led me to examine the blood in three indi- 

• ■ Watt's Chemical Diclionary,* vol. ii, p.3il, ••Some of the conipoand$ 
called FrossLnn blue Itavethe composition of cjanidea of iron; they appear 
to be double cyanides." 
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vidualg. who were in full health, and in, all thcae I fotiiid the 
same kind of particles. The majority of these particles, as 
well as several obtained from the eKpcriments narrated, were 
tested with oxalic acidj which readily decolourised and dis- 
solved them away. 

The evidence at thia point of my observations asBumed a 
veiy contradictory character ; and if I had not been at the 
time in poaaessiou of other facts which supported me in my 
views, I should have been brought to an unsatisfactory stand- 
still. 

12. In the course of my experiments I took occasion to 
examine the prussic acid itself as to its purity, and the fol- 
lowing observations will tend to clear up the evidence. 
Prussic acid, like aome other powerful and effective agenta in 
the hands of the medical man, poaaesses the property of ra- 
pidly undergoing a chemical change and of losing its powers 
as a medicine ; this liability to change has been referred to 
the action of light, and also been noticed to occur more fre- 
quently the greater the degree of its concentration. Hence, 
it is now usually kept covered up from the action of light, 
and preserved in a certain state of dilution, and also appears 
to be more permanent when prepared after a certain manner. 

13. If the ordinary prussic acid of Scheele be eiLamined 
under the microscope under a power of 200 diameters, the 
acid, if pure, will present nothing worthy of remark; but 
occasionally specimens will be met with which contain bright 
blue particles, consisting, as I suppose, of Prussian blue, and 
also a number of starchy looking bodies, which actually turn 
purple with iodine. Or, supposing the acid to have been pure, 
these changes will be found to take place in it, if the bottle 
is repeatedly opened and portions taken out ever so carefully, 
by dipping a glass rod into the fluid; at least such ia my 
experience. 

14. These remarkable changes appear to me to be due to 
the renewed acce^ of air, and minute particles of dust get- 
ting in, and to the possible electric state of the glass rod with 
which I have been in the habit of dipping out the acid, having 
always previously carefully wiped it. 

If, after the occurrence of these accidents, extended over a 
period of many days, the bottle be shaken, and a drop placed 
on a slide and examined with a microscope, bright blue par- 
ticles will be seen associated with a number of starchy looking 
bodies, which polarize feebly and turn purple with iodine, 
like vegetable starch. 

15. On taking a drop of pruaaic acid, free from such con- 
taminatitfti, as, for example, by using same ^las not 
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been opened and has been kept undisturbedj and some organic 
matter be added, as btood or albuminous fluid, these starchy 
bodies will make their appearance. Fii"st of all a minute dot, 
resembling an oU-globu!e, will be seen^ which, if steadily 
watched for a time, will be observed to increase in size, some- 
times attaining to that of tin ordinary stajch-grain, oval or 
rounded in form, and then it will assume a thicker consis- 
tence and solidify into a atarch-grain, occasionally presenting 
a laminated structure, or a grooved line in the long axis of 
the oval form. 

Whenever these phenomena occur I have also noticed the 
appearaoec of the Prussian blue particles, and it appears to 
me that when pnissic acid comes into contact with organic 
substances containiug iron then a decomposition takes place, 
part of the iron combining with the cyanogen to form ferro- 
cyanie acid, and the remainder uniting with this ferrocyauic 
acid to constitute Prussian blue — ^that is, according to the 
accepted chemical views on this subject; the hydrogen 
liberated uniting with the carbon and oxygen of the organic 
substance, which has brought about this decomposition, to 
form the starch-grains. 

16. So, in like manner, when the blood of an animal 
which has been killed or partially poisoned by means of 
prussic acid is examined by the aid of the microscope for 
the presence of Prussian blue particles, there may be seen, 
in very many instances, bodies which resemble these starch- 
grains, varying in size from below those of a blood-disc to 
four or five times one in extent. These, when acted on by 
iodine, may be seen to turn purple, and they also polarize. 
Soj again, in those instances whicb I have noticed the 
presence of blue particles in the blood of patients, whether 
they have been taking prussic acid or not, I have frequently 
observed similar-looking bodies, and tbeae tested with iodine 
have also reacted purple. 

17. From all these observations I conclude that prusaic 
acid is more or less neutralized in the blood by the iron 
present in it_, and in proportion to the iron thus withdrawn 
there is so ranch starchy matter set free; whether the starch 
in this condition is prejudicial or harmless, owing to its 
semi-fluid condition, yet remains to be determined, 

18. The interest which attaches to the facts I have 
brought forward is not limited to cbemieal theories, or to 
our use of prussic acid as a remedial agent, but the facts 
observed may also serve to explain important points in 
physiology and pathology. I here briefly allude to some 
discoveries in pathological science, which relate t^ amyloid 
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substances discoveretl in the animal tissue^ and about wbicli 
so much has been written during late years. That the so- 
called corpora amylacea, or starch-grains, found in differeiit 
organs of the human subject, and referable to some morbid 
condition of the bloodj may take their origin from some 
similar chemical changes aia those to which I have drawn 
attention, and that perhaps in many instances these have 
only been formed at the time of deatli^ and are referable to 
post-mortem change, except in such cases as resemble the one 
of epilepsy recorded in the 'Mic. Journ/ of 1855, by Mr- 
Stratford, of TorontOi 

19. If we refer to the history of tlieae corpora amylacea, 
wc find that they have been gradually associated with 
amyloid degeneration of the tissues, a condition which ia 
regarded by Virchow E>a essentially different,* as the tissue 
becomes directly filled with a substance of an amyloid 
nature, possessing, however, the peculiarity of never be- 
coming blue under the action of iodine alone, and only by a 
subsequent application of sulphuric acid, and, tlieretbre^ ap- 
pearing to be more allied to cellulose ; and this deposit^ he 
supposes, is conveyed to the part from without, as he has 
been unable to discover any change in the blood from which 
the inference might be drawn that this was really the source 
of the deposits. But what he states further on goes to show 
that the disease in the lymphatic glands consists in a thicken- 
ing and narrowing of the arteries, and in the conversion of 
the small cells of the follicles into corpora amylactu, tints 
linking together these bodies and amyloid deposits, and 
tending rather to lead us to regard their origin as traceable 
to the b!ood. 

20. I think the facts which I have brought forward, show- 
ing the formation of corpora amylacea in organic fluids, both 
while in and out of the body, due to the action of prussic 
acid, tend rather to the view that the blood directly supplies 
the material from whence these starchy bodies are formed, 
and points out to us that a chemical change has been brought 
about in it. I^ am, therefore, inclined to the opinion that 
some change in the blood, analogous to that produced by 
piiissic acid, is the most likely explanation of the mode by 
which these bodies are formed in the animal economy, and 
that we shall probably find other substances beside cyanogen 
possess the property of eliminating starch-grains in the blood 
of aniraatsj and that amyloid deposits are only a further step 
of the same process. 

2\, From whatever point of view we look at these facts^ it 
* Vircljow'a ' Cellular Pattiobgj,' p. 371, &c. 
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appears to me that a large and important field of inquiry has 
heea opened to the iaveatigatious of the chemist, and among 
the apeculationa to which theae facts may lead there is this 
to consider — that perhaps. Prussian blue should rather be 
regarded as a cyanide of iron than a seaquiferro-eyanide ; 
and that iron^ perhaps, performs other functions in the blood 
than that connected with oxygen — that of being a vehicle or 
medium for holding carbon and hydrogen together, for tlieir 
more ready distribution to the building up of tissues, and to 
the preserving them in a condition which may be more easy 
of change by reason of their imion with the iron. 

23. ITie fact of the formation of Prussian blue in the 
animal economy from the action of prnasic acid should 
suggest the possibility of detecting this poison in cases of 
poisoning, remembering that, while the volatOe and easily 
decomposable nature of this agent enables its traces soon to 
fade away from our chemical grasp,, those portions of the 
poison which have gone to form Prussian blue in the blood 
may remain for an indefinite period as evidences of its 
presence. On the other hand, if it be true that in some 
cases prussic acid or some cyanogen compound may be 
formed spontaneously in the body, as has already been 
suggested by others besides myself, so we may have an 
increased difficulty presented to us in a judicial point of view 
in arriving at the conclusion on microscopical evidence alone, 
that anyone has been poisoned by this agent. 

23. Againj with respect to the spontaneouB formation of 
Prussian blue in the blood, the suggestion presents itself — 
may not the iron in the blood be the normal antidote to the 
cyanogen so formed ; and supposing that iron was not pre- 
sent in a suitable condition or sufficient amount to neutraliae 
the cyanogen, then spontaneous poisoning would be the 
result ; and may we not, with this view of the process, be 
warranted in endeavouring to ascertain if the occun-ence ot 
some diseases of the nervous system, as chorea, convulsioDS, 
&c., may not be due to some deficiency in the blood at the 
time of a suitable condition or amount of iron? And, 
further, the pathologist will have to ascertain more par- 
ticuJarly what organs are more especially liable to injury 
under the action of prussic acid. 

24. Before concluding this communication it may be 
desirable to direct attention to the fact that some years ago 
the formation of indigo was pointed out as taking place both 
in the tissues of the body and also in the urine. The papers 
on this subject are by fir. H assail, and may be consulted in 
the "^ Transactions of the Royal Society of Great Britain ' for 
1835. 
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The experiments I have recorded show that the bhie 
particles in the blood answer to tests which indicate either 
Prussian blue or a cyanide of iroU;, and that no reasons exist 
for supposing thera to be composed of indigo. 

25. If, a year ago, I had been asked if it were possible to 
detect the eifectg of prussic acid on the animal economy by 
the aid of the microscope, I should have unhesitatingly 
answered for myself, I could not, and if any one eke could 
I should be only too glad to learn how, for it seemed to me 
to be out of the reach of the instrument to investigate and 
reveal its effects. But the direction and extent the iirescnt 
investigations have taken encourage me to expect that ere 
long many more important facts will be brought to the con- 
sideration and study of the medical man armed with the 
assistance of the microscope, even while endeavouring to 
fulfil his daily duties in medical practice, and that more and 
more additional inducements will be held out to him to work 
with it, mth a fair promise of receiving the due reward for 
his labours. 

I Description of the Peripheeal TEEMmATioN of a Motor 
Nerve. By W. Moxon, M.D., P.L.S. 

In the spring of the year 1863 it chanced to me, in the 
course of observations upon the anatomy of insect larvae, to 
light upon an example of a muscle on which the ending of a 
nerve can with certainty and exactness be seen. 

So much light has siuce that time been thrown by Con- 
tinental observers upon the ma.nner of termination of nerve 
upon muscle, that in my observation there is now not much 

I that is new. But I am induced to publish it because the 
weight of authority in this country at the present time 
determines to the total denial of such manner of termination, 
and because the insect on which the observation was made ia 
plentifully distribntedj and any competent microscopist can 
easily find the particular muscle and assure himself of the 
mode of motor nerve ending. 
So long ago as 1836 Doyere first saw the ending of a motor 
nerve upon a muscle in Tardigrada. He described the nerve 
as ending in a conical expansion, the base of the cone resting 
on the side of the muscle, whilst its apex was continuous 
with the nerve, which approacjied the muscle at right angles. 
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His ftccoimt ia fully verified by Dr. E,ichai'd Grecf, ia Max 
Sclmlze's new journal (Bd. i). 

In 18X0 Quatrefiiges saw Doyere's cone in Eolidina para- 
doxa, aiitl otlter observers in other auiniala, especially iicma- 
toid worms } all agree in describing the conical ending of the 
one fibre on tlic other, but the muscle was in all cases of 
the unstriped kindj and the nervous nature of the fibre which 
joined it could not be proved. The muscles of Tardigrada, in 
which the observation is most satisfactory, are unatriped and 
without sarcolemma. 

In 1846 Wagner made a doubtful statement as to the 
ending of a nerve by piercing a muscle. 

In 1858 Muuk spoke of nerve-fibres in frogs disappearing 
like stumps broken oif. 

In 1860 Kiihne, and Margo six months after him^ described 
the ending of nerves by piercing the sarcolorama of trans- 
versely striated muscle, and since that time several other 
obscrversj especially Rouget, Krauscj aud Cohnheira, have 
given similar descriptions^ differing in points of minute 
detail. 

In 1860 Dr. Beale gave a description of an essentially 
different mode of nerve termination, in which he was sup- 
ported by Kollikerj llouget, and Krause j but the latter two 
observers have since described the nerves as ending directly 
upon the musole-fibres. l>r. Beale has since, so lately as 
186-1, reaffirmed the same view, describing the nerves as con* 
tiouous, with a nucleated mesbwork outside the sarcolemma. 

Although it is now late to appear with such a claim, yet it 
is quite true that the accompanying observation was made in 
the spring of 1862,* and was entirely independent of any 
other observations. Indeed, it was only recently, in reading 
the subject for the purpose of this paper, that I became aware 
of the existence of descriptions of direct union of nerve with 
muscle. The books nsed by English students do not allude 
to such a mode of termination. 

"When investigation is made upon groups of muscle-fibres 
there are many obvious sources of fallacy which are avoided 
by using an instance such as that I now ofier, wherein the 
muscle-fibre is single, and is supplied by a single nerve- fibre. 

Again, in scratinising -with the high powers necessary for 
these observations the muscles of vertebrata we are apt to 
be misled by the corpuscles of connective tissue found in the 
course of nerves and vessels in all animals of that sub-kingdom. 
On the other hand, I believe I may say that no trne conuec- 
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tive tissue exists in invertebrata — certainly not iii the inaect 
larva in question. — and so this source of error is absent, 

Theiij agaiuj the small size and transparency of these larvie 
enable an observer to examine the muscles during the life of 
the creature, aud tlie muscle in moving moves the nerve 
attached to it^ so as to render abundantly evident the fact of 
its attachment, and to enable the observer to be certain of 
the attachment or otherwise of structures lying iu its imme- 
diate neighbourhood. 

The muscle to which I would direct attention is the re- 
tractor antennae of the larva of a gnat common iu ponds in 
the spring of the year. This is a fibre about -niVci of ^n i^ch 
"widej provided with sarcolenima, which itself has nuclei upon 
it. The transverse striation of the fibre is complete aud 
regular. That tlie nuclei are upon the sarcolcmma I have 
not known from this muscle ; but in larvaj which have been 
made dropsical by forty-eight hours'' confinement in airleea 
water (after Doyere's method) I have seen in rausclcs of the 
trunk the appearance shown in fig. 4 (PI. IV), the sareous 
Buhatanec torn across, aud the sarcolemnia bearing nuclei, 
extending between the broken ends of it. 

From the antennal lobe of the insect's cephalic ganglion 
comes the antennal nerve, a nerve of some size, which has 
a neurilemma-sheath provided with nuclei (A) ; at some 
distance from the base of the chitinous antennse the nerve 
expands to form a long spindle-shaped ganglion fullof ganglion- 
cells (a) J and then in this ganglionic condition enters the 
antennas, the cells still discernible through the chitin. About 
two thirds of the distance from the eucephaJon to the ganglion 
the nerve gives at right angles to its own course a branch {b) 
smaller than itself; this proceeds at once to the outer edge 
of the antennal muscle and joins the outer edgej- the motor 
nerve is just so long as to allow the play of the muscle in 
its frequent contractions. 

At the point where the motor antennse nerve leaves the 
sensory antennal nerve there is a corpuscle (h)^ whether 
ncurilenimar or no I cannot say, also there arc two small 
nuclear corpuscles {h'] close to the end of the neiTe on the 
muscle. The union of the neurilemma and sarcolemma is a 
direct continuity. 

I have very carefully examined the point of union in order 
to ascertain what is the relation of the proper fibre (axis 
cylinder) of the nerve with the sareous substance of the 
muscle-fibre. The muscle in contracting preserves a straight 
border, beautifully distinct from the sinuous folds (ffg) into 
which the sarcolemma is tln'owu. During extreme contrac- 
tion the sarcolemma is gathered up into wrinkle'li^ 
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and this to a very different extent on tlie side to wliicti the 
nerve is attached (gg) . On the opposite side to this attach- 
ment the aarcolcmma fits at all times closely to the sarcous 
tissue^ and it requires careful observation to see the wrinkles 
of the raembranc during contraction] but on the side to 
which the nen'e is attached this membrane is then raised in 
the most obvious way into bulging folds. The inequality of 
the folding of the membrane on the two sides produces a 
puckered appearance of the sareolemmaj very strikiag during 
extreme contraction. 

What it is that occupies the space which ia thus shown to 
exist between the sarcous tissue and the sarcolemma on the 
side whereto the nerve is attached I could not be certain. 
Nuclei appeared to exist at the spots where tlie folds became 
moat prominent, and these nuclei (or this appearance of 
nuclei) are viaible at the same spots in the uncontracted or 
but slightly contracted state. It should be said that these 
nuclei {gg) are very distinct from the nuclei of the sarcolemma 
(ee)j both in disposition and in appearance. 

i3ut it ia not doubtful that the sarcolemma and neurilemma 
are simply continuous with each other^ and that their respec- 
tive contents become continuous at the point where their 
union takes place. 

The nervous contents of the neurilemma arCj then, continu- 
ous with a pellucid material disposed along the same side of 
the fibre between the sarcous substance and the sarcolemma. 

The question of the exact mode of termination of the nerve- 
eylinder after entering the muscle-fibre is hotly enough con- 
tested by Messrs. Eouget and Kiilme, and the points at issue 
have become extremely refined. In the larger fibres of verte- 
brataj on which their observatioi^ were made, the expanded end 
of the nerve -cylinder axis, which they agree tod cscribcj may pro- 
bably be rendered necessary through the larger mass of aarcons 
tissue to be influenced by the nerve-fibre. In the instance 
I am describing the muscle-fibre is so small in proportion to 
the nerve-fibre that such an expanded nucleated plate could 
not find roomj and it may be that the long, clear, uneven layer 
seen between the sarcolemma and sarcous tissue in continuity 
with the nerve may represent an equivalent structure iu 
another shape. The large proportionate size of the nerve is 
worthy of remark, as it is in striking contrast with the much 
smaller relative size of the nerves of the muscles of the trunk 
in the same insects. The antennae are being constantly pro- 
truded and withdrawn, and in scr-ting their purpose of sensory 
organs must be held under very complete and direct control 
by their muscles. It has been remarked, I think, first by 
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Mr, HUtoDj that the nerves of muaelea are large in propor- 
tion as the muscles are required to be in frequent or con- 
stant operation, and, I may add, as their action is delicate. 
l*^or the first proposition the large nerves of the sphincter aui 
and of the deltoid, with the other muscles whose constant 
operation is needed to maintain the apposition of the bones 
at the shoulder-jointj will serve as illustrations; for the aecond, 
the size of the nerves of the muscles of the eyeball and 
larynx. Another general law of the relation of muscle to 
nerve is also prettily illustrated ui this instance, the same 
nerve supplies the sensory organ and the muscle which 
mores it, juat as in human anatomy the nerve which supplies 
a muscle supplies also the part moved. 

The muscle-fibre is so far separated jQrom others, the space 
about it is so clear, and its direction so different from that 
of any other fibre in its remote vicinity, that no doubt could 
exist about any further continuation of the ncrve-ftbre, such 
as is described by Dr. Bealc, if such continuation existed, and 
this assurance is further verified during the contraction of ttie 
musclcj for tlicn the nerve-fibre is drawn up and down, so that 
whilst its connection with the muscle is put beyond doidit, 
its freedom from any other connection is made certain ; any 
other connection, if present, must at once strike the eye 
during movements of the muscle and nerve among quiescent 
,j«rts. 

Whether the nervous elements are throughout distinct 
from the muscular, or whether they join and unite with them, 
is a question of prime importance to any apprehension of the 
manner of action of nerve upon miiscle. It was long ago 
surmiaedj and the supposition still lingersj that the loops of 
nerve believed to cross the muscle-fibres might induce in 
them contraction, as cross currents of electricity cause 
magnetic phenomena. If the view put forth by Dr. Beale 
were correct this theory might still fiud place^ but the direct 
ending of nerve-fibres in muscle-fibres does away entirely 
with the analogyj an analogy whiclij though attractive, was 
never satisfactory, because it could not be shown how the 
current supposed to course in the uerve-fibres could be insu- 
lated. 

In conclusion, I would remark the proof of a direct ending 
of nerve upon striated muscle-fibre in a single ease must hold 
good for all cases alike, for I submit that no one can suppose 
that sometimes the nerve does go into the muscle and some- 
times it does not, 

Notliing in all the history of Nature is bo astonishing as 
the identity of the constructive elements of the most different 
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From the foregoing it will be seen that the Ichthydina 
form an interesting, but, as yet, little known group of animals. 

Ehrenberg has described three species belonging to the 
genus Chfeiotiottis, to which Dujardin adds a fourth, Chmlo- 
notiis tessefaius. The diagnoses and descriptions of these 
naturalists are too incomplete to determine certainly the 
differences of species; hence later naturalists, aa Perty and 
Schultze, have merely guessed the identity of the above- 
mentioned species. As for the forms described by Ehren- 
berg, I think I am nght in uniting them in a single 
species under the name of ChteBionotus larus^ whose chief 
character consists in the form of the dorsal bristlesj which 
are notj as those described by Schultze, formed of two diflPe- 
rent parts, but consist of one single, simple, crooked bristle. 
That form which is described by M. Schultze, and most 
likely also by Perty, as Chatonotus maceimus, must be con- 
sidered as a new kind, and therefore may well be named 
Chietonotus BckultztL If now it is considered that the dorsal 
bristles are the criterion of species among the forms belong- 
ing to the genua Chatonotus, one must consider that de- 
scribed by Dujardin as Cktstonotus tesselatus, as a distinct 
species J and, in fact, this kind (of which I have found not a 
few in Charkow and in Giessen) differs remarkably from all 
othersj in the peculiarly scaly form of its dorsal bristles. 
Besides tbesBj, I know another form of Ck<stonotus which I 
consider new, because of the peculiar form of the back 
bristles, one of which I have figured in fig. 6 g. This form, 
which was found in the marshes of Gieaaen, I name 
ChtBtonoius hystrix ; it is 0'13 mm. long. 

Of the genus Ichthydiuvt I know a new one which was ex- 
amined by me in the province of Charkow, and which from 
the peculiarities it presented I name Ichtkydium ocellatum. 
This bottle -formed species as represented in fig. 4 is pro- 
vided on the forepart with some pretty long hairs, and, besides 
this, with a ciliated covering on the ventral surface. 

Besides the two forms just mentioned, I have noticed two 
which I consider to be representatives of two peculiar genera. 
One of these is stretched longitudinally, and not bottle- 
shaped, as CheetonotuSj Ichthydimny and my other new genera ; 
the head is in fact somewhat broader than the rest of the 
body ; the back is provided with elevations which are placed 
one after the other. The ventral surface is covered with a 
tunic of cilia ; on the back of the tail-end there is a row of 
strongly bent bristles. On the hind part of the body there 
are two diehotomous furcal appendages which are very cha- 
racteristic of the animal. 
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In the summer of 1863, during my stay in my fatherland 
(Cbarkow), I noticed a single example of this, which was 
equal in size to CfuEtonotus htnts, and which I name Chtetura 
(nov. gen.), capHcornia (nov, spec). It was found in a 
marsh. (PI, V, figs. 2 and 3.) 

Another form of the family Ichthydina is also known to 
me from a single example which I noticed in Giessen in the 
autumn of the following year. This is a small species, 0'08 
mm. loagj which I name Cephalidium (nov. gen.) longiselosmn 
(nov. spec.). It is also bottle-formed, and has a blunted 
broad head, whose foremost end has a distinct raouth-appa- 
ratuSj, and is proridcd all over its surface with long vibratile 
hairs. To the head follows a thin neck, which joins itself to 
the body ; this is provided on the dorsal surface with very 
long and stroug bristles, and on the ventral surface with 
small vibrating liairs; at the posterior end there are no ftircal 
appendages, but on the side of it right and left tliere is a 
bristle placed on a little knob, which represents without doubt 
a sensory organ (fig. 4), 

As regards the anatomical properties of the forms described, 
I must remark that there is generally no complexity or in- 
tricacy. The cuticula of the Ichthydina protects them from 
reagents, as in Rotatoria and many Infusors. It is easily 
dissolved in sulphuric acid, whilst in other acids, and even in 
alcohol, this is not the case. At least, I may so say from 
experiments which I have performed in a different way to 
other naturalists. I have placed animals wbich were being 
treated with a solution of ammonia into this fluid, together 
with sand granules, and was still able to distinguish the very 
fine and comparatively generally opaque cuticula, because 
through the contact with the sand granules the outline of the 
cuticula became plain. 

The cuticula in most of the bristleless kinds is provided 
with fine diagonal stripes. Under the cuticula lies agranular 
layer which passes directly into the parenchyma, formed of 
simple grains. In this I could find as little trace of muscles 
and nerves as my predecessors ; although these observations 
do not in any way shut out the possibility of there being 
such formations, yet their non-presence seems to be nothing 
unnatural; it is satisfactorily known that very young embryos 
perform the same motioos by means of different tissues 
which are performed by the muscles in the adults. I need 
only call to mind the Nematodes, among which there are 
forms which even when in an adult state permit no signs of 
muscles to be seen. 

One could say the same in regard t nua system ; 
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if ill our case its abeence should seem to stand in contradic- 
tion to the important development of the gcnaory apparatus. 
Besides the presence already mentioned of complicated eyes 
and light-breaking bodies in hhtkyd'mm oceUattim, the 
seuae organs of these animals are represented by various 
sensitive Jiairs, such as the dorsal bristles of all kinds of 
Ckietonotiis (those bristle- formed elevations mentioned by 
Sehultze in Turbandla^ must also be reckoned among them), 
as well as the long bristles of CephalidiuTn^ and those stifi' 
erect hairs on the foremost part of the body (see iu Ichihy- 
dium oceUatum, "Plate Y, fig. 1). To these belong also the 
above-mentioned fine bristles on the tail-end of Cephas 
lidium. Besides this, the cuticula carries vibrating hairsj 
which in all sorts of lehthydina are disposed on the ventral 
surface, and are present in CepAalidlum, only on the head, in 
the form of long cilia. The vibrating hairs are either of that 
kind described by M. Schultae in his CheBtonoius rna^imits 
{Schultsii), or ai'e disposed as a simple covering of equal- 
sized hairs. Through the movement of these ventral cilia a 
current of the surrounding fluid is made, even when the 
aiiimak themselves are at rest. 

The digestive apparatus is the same in all lehthydina. Tlie 
month opening at the fore end, on the ventral surface of the 
body^ is aurronnded with a chitinoua ring which appears in 
some kinds of ChtBtonotus as a body provided with vertical 
thickenings. In CephaUdium the oral aperture is placed on 
an expanded plate, not being provided with a mouth-ring. 
The mouth leads into a narrow pharynx or oesophagus^ which 
is provided with strong chitinous walls, and which is sur- 
rounded by a thick layer, in which in some species distinct 
square markings are seen, whilst in others it is perfectly 
homogenous. The true chylus intestine follows the oesophagus. 
This runs straight to tlic anus placed on the back, and ia 
provided with numerous oil-globules. 

With regard to their generative powers I must own that 
ray knowledge is far from perfect. But this much is certain, 
that all those which I have examined are of different sexes, 
and not hermaphrodites, as those described by M. Schultzc, 
which, perhaps, may be only impregnated females. The 
female generative organs of those individuals examined by 
me, which were old enough to enable me to distinguish the 
sex, have all the same simple structure which Sclndtze has 
described in his species. As I have discovered iu Chmtonotus 
larus, they produce two kinds of eggs, which are clearly the 
so-called winter and summer eggs, phenomena which have 
long been known in the Rotatoria. 
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111 the same esaraplc of ChcEionolus lanis I fouud in 
tlic cavity of the body a number of eggs from 0*19 mm. to 
O'O.'JG mm. long, which were without the egg covering^, and 
were observed in the process of segmentation. Wc; may 
consider these liithcrto unknown forma as summer eggs, 
. The winter eggs which hare already been examined by otiier 
naturalists havej as is known, other characters ; they arc in 
the same species of which I examined the summer eggs, 0'06 
xnm. long, and have a thick shell. 

As to the male generative organs of our animals I still 
remain in the dark ; but still I retain the hope of finding out 
their relation through other experiments. I can only put forth 
the supposition that certain cellular bodies which 'I found in 
Bome individuals of Chmtonotus represent the male genitals. 
This 9iippo3itiou cannot be proved, but still it is possible that 
our animals, as the Rotatoriaj show a sexual dimorphism, 
and that the rare male has till now entirely escaped me. 

Amongst different algae, Infusora and Rotatoria, I once 
found a few eggs which were 0"02 mm. to 0"033 mm. long, 
and which were provided with a pretty thick shell, whose in- 
side contained a perfectly formed, lively embryo in a bent-up 
position. These embryos, which belonged to Ichihydium 
podurUj were perfectly like their parents, and were only to be 
distinguished from them by wanting the generative organs. 
This remark is at least interesting, because it shows the 
absence of any metamorphosis in the Ichthydiua. 

Having made these incomplete remarks on the interesting 
family of Ichthydina, I shall allow myself to luahe some 
observations on the systematic position, that is^ the relation- 
ship of these animals. 

Ehrenberg has already made known that the Ichthydina 
differ from the Rotatoria in many respects, an idea which 
Dujardiu takes up muck more strongly, separating our 
animals entirely from the Syatolids. The difference betweeu 
these two groups is in the absence of the jaws and a resistent 
body-covering in Ichthydina, and in the want *'de cette eon- 
tractilite, qui est tout-k-fait caraeteristique ehez les Systo- 
lides." Although the first point ,,namely^ that of the absence 
of jaws in Ichthydina^ on the whole is quite right, yet I do 
not think that we can consider this character as an impor- 
tant one, because we know for certain that the Rotatoria show 
a great variety in their digestive organs. I need scarcely re- 
raiud yon of the male, who is completely without these organs, 
or of the presence or absence of the anus in different forms 
of Rotatoria. We know, too, that the jaws which are con- 
ttaiitly present in the female show often a striking variationj 
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asj for example, in Alberiia crystaUina ; but most prolaably 
tlie absence of jaws in the Icbtliydiaa ia a. property which will 
always serve as a certain distinction between tbem and the 
EiOtatoria. 

But it is otherwise as regards the other points put forth 
by Dujardin, since the absence of a stout integument and a 
peculiar kind of contractility cannot in any way be used as a 
systematic character. Strictly speakingj this statement of 
Dujardin ia not at all truCj because there is no difference 
between the movements of some kinds of Notommata and 
those of Ichthydina. 

I leave the idea of Schmarda, namely^ that the Ichthydina 
belong to .the NaidSj without further noticBj because even 
Schmards himself does not try to prove his iriew. I am 
quite certain that this view is as worthy of acceptance as the 
supposition that the Rotatoria are stationary annelid larvee.* 

Max Schultze finds other grounds for the separation of the 
Ichthydina from the Rotatoria. He aaySj " A nniting of the 
Ichthydina with the Kotatoria is impossible, because of the 
VFant in the former of the vibrating organs on the mouth and 
the back, and of the perfection of the muscles, nen'ea, and 
water vessels, which are so characteristic of the Uotatoria/^ 

Against the truth of the first position of Schultze I may 
advance the presence of cephalic cilia on CephaHdium, and the 
form of the vibrating apparatus in some wheel animals (for 
example, Furcularia, Dtglena forcipata^ and Noiommaia), 
vrhere it ia represented by a simple vibrating patch which 
lies on the surface of the belly. The other suppositions of 
Schultze are also vrrong, because different muscles and 
nerves are wanting just as much in many lower Rotatoria as 
they are in Ichthydina. The nervous system is found in a 
very few Rotatoria. Moreover the water vessels in many 
Rotatoria consist only of contractile bubbles, and arc wanting 
altogether in Al&eriia crystaUina^ as Schultze himself says. 

We cannot agree with Schultze, that the Ichthydina arc 
more nearly allied to the Turbellaria than to any other group, 
and we even believe that our animals bear only a very distant 
likeness to the Turbellaria, that is, to the Annelids. 

Let us try to prove the relationship of Ichthydina with the 
Turbellaria by nearer comparison. As to the properties of the 
body, we cannot fail to remark that the typical flattening of 
the more or less oval body of Turbellaria does not exhibit 
itself in any of the animals belonging to the group of 

* It la Prof. Haxlfij'a explanatiou of the morphology of Eotatoria wMch 
the author rejects. 
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Ichthydina, whilst the peculiar bottle- or retort-like shape 

of the latter ia entirely strange to the Turbellaria. The 

furcal appendages on the tail of Ichthydina present also a 

striking diflfereMce between them and the Turbellaria. In 

the same way the characteristic integuments show very con- 

'stant and important difterences, The outside covering of 

the TnrbeUaria consista of a soft epithelial tunic, whose cells 

I are all or nearly all provided with vibrating haire, amongst 

I which there are comparatively seldom stiff feeling- hairs, A 

' cnticula is wanting in all Tnrbellaria in Arhynchiaj as well 

|ft3 in Ehynchocoela. I may state this the naore safely in 

contradiction to Keferstein, who describes the Nemertina as 

having a cuticula, because I have searched in vain for it in 

all the Kemertina which I found in Heligoland. 

But the outside covering of the Ichthydina is quite diffisrent; 
I these possessj as I have before statedj a firm cuticulaj which 
consists of chitin, and which bears a number of different firm 
excrescences. The vibrating hairs of our animal are, in com- 
parison with those of Turbellariaj very closely distributed, 
and are also peculiar on account of their conjunction with 
the cuticula. These differences in the integumentj which 
also give rise to the differences of form in the two groups, 
seem to be so striking that we may readily use them as proofs 
against the opinion of Schultze, whilst the anatomical 
properties also of these animals do not present any striking 
agreement. Besides this, I must remark that^ as we have seen 
above, the peculiarly simple organisation of the Ichthydina 
cannot have so great a systematical worth as other naturalists 
think. If one were to consider the negative character, the 
want of muscleSj nerves, and water vessels^ of our animals as 
important in regard to their systematic position, we could 
use the same character in regard to Infusors, andj in fact, to 
all animals which show a like want. 

Neither can I agree with Ehlera' idea above mentioned, 
since I can see no important reasons for the relationship of 
Ichthydina with Nematodes in the alimentary apparatus of the 
former. The winding of muscular tisane in the oesophagus 
ia present in Botatoria and Tardigrada, and the straight 
intestine in a number of lower animals. The secondary like- 
ness in the formation of the digestive organs loses all import- 
ance when we compare the other organs of the Ichthydina 
and Nematodes^ which have nothing in common. 

From the foregoing remarks it is easy to see that I believe 
the nearest allies of our animals to be the Rotatoria. This is 
shown, not only by the above attempts at combating the 
ideas of Schultze and Dujardin, but also by a neajfer com- 
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parison of the two groups of aDimal. Concerning the former 
\Yc must admit tliat the bottle-shaped forms of Chmto- 
notu9, Ichihydium, and Cephalidium, arc like no forma of 
Itotatoria; but, on tbe otber bandj we may add that our 
Chtstura bears a great rcscniblauce to certain soft wheel 
animaU, for example, to Notammata tardigrada. The furcal 
appendagcfl of our Iclithydiua find analogous forms only in 
the Rotatoria. The similarity of form of the vibrating 
apparatus, which beeomee apparent especially ou comparing 
the interesting ciliated apparatus in Cephalidium with certaiti- 
wheel animals, I have mentioned and considered as a point 
of relationship between the two animal groups- The presence 
of two kinds of eggs in our aniraal speaks strongly for my idea j 
as regards tbe other organs^ we can satisfy ourselves if we 
remember tbe above critique on the ideas of other naturalists. 
We add only one more proof, namely, that the highly 
developed sensory organs in the Ichthydina agree with the 
same structures in the Rotatoria. The relationship between 
the two groups cannot be carried into details. The 
absence of jaws, and the presence of ventral cilia, in the 
Ichthydina, together with a few secondary properties, show 
striking differences between them. If we reckon all these 
circumstances together, we come to the conclusion that 
the Ichthydina form a small group of themselves, which is 
related to the Rotatoria, and is beat named Gastrotricha. If 
we call the wheel animals after their most striking character, 
Cephalotricha, then we can perhaps not unfittingly form 
a new claaa out of these two orders, which possess some re- 
lationship with the Vermes, and a still more distant one with 
the Arthropods. 

The arrangement of the Grastratricha consists at present of 
e'is. gencTs.:^Ch(Etonotus (Ehrenb.), Ichthydium (Ehrenberg), 
Tiirbanella (Schultze), Sacculus (Gosae), Ckeetura (Mihi), 
and Cephalidium (Mihi). 

II. Remarks on Echinoderes.— Dujardin has described 
under this name a remarkable animal which he found at 
St. Malo, which appeared to be related to the Worraa as well 
aa the Rotatoria and lower Entomostraca. The same animal 
was found by Leuckart in Heligoland, and was considered to 
be a Dipterous larva. Claperede has lately made some further 
remarks concerning this creature, which he calls Echinodtres 
Dujardinii, and has added sorae remarks on a second uew 
form> namely, Echinoderea monocercus, 

I have foimd and examined both the species mentioned, iu 
Heligoland ; but, nevertheless, have found nothing which can 
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e any conclusive result as to the nature of these remark- 
able animals ; thercfurc my wish is only to amplify or correct 
Bonic coiicJiisions of Clapci'cde, which merely touch upon the 
outside skeleton. 

The hotly of oui' animal [Echlnod. Ditj.) is convex on 
the hnck, aiiilj on the contrary^ concave on the hcllyj so that 
tilt; tliameter shows a kitJncy-like form. The three foremost 
segments tliflcr in that they sccni to he convex on the ventral 
surface. The first botly-seymciit eojisists of a thin lainclhi, 
which is provided with perpciidlcalar thickenings of the 
cuticula, with a bending cliaractcrj antl which tlicreforc 
differs from all the other rinp:s. It is a formation which is 
obviously neeessary fitr the pushing in and out of the snout- 
like head. The followin<f segment possesses a strong cuticula, 
■whicli is simply thickened on the upper edge^ and which 
shows on the lower edge a fine marking. The markings 
resemble thickened stripes on thti edge of tlie cuticula, 
and form in no way, na Ciapcrede represents^ "a girdle of 
Btiff bristles, which arise from different pieces of cliitiu." 
The thirdj which is also biconvcjc, differs from the others 
principally because on its thickened ring begins n. division 
into sections. Two tergal pieces are formed by n looping un 
the middle line in the back'j whieb pass to the sifie parta of 
the body, and stop again at two symmetrical loops of the 
unequal sternal portion. On the back surface of the third 
segment is a middle unpaired tuft of bristles. 

The skeletou commences only in the fourtli segment, and 
does not occurj as Claperede states, in every segment but the 
first. Here the sternal plate splits itself into two separate 
pieces by a deep crack which lies in the middle of the 
body, formed by bending in the concavity of the ventral sur- 
face. In this segment, as well as in all following, the above- 
mentioned indentation^ which divides both the tergal portions, 
can he plainly seen^a fact which Claperede has quite ovei-- 
lookedj fis he described the whole skeleton as consisting of 
only one tergal and two sternal parts. 

The formation of the skeletou as described by mc in the 
fourth is true for nil the following, and for the last or furcal 
segment which is formed by two plates. The strong ventral 
and more weakly marked dorsal indentations both continue 
to the end of the body. Tiie furcal parts carry on both 
sides a long and a shorter tuft of bristleSj which, like the 
bristles on the penultimate segmentj arise from the riflgc of 
the skeleton. But the other bristles are placed very diffe- 
rently. In the middle of the back, in tbe neighbourhood of 
the dorsal indentation, there is a bristle from the third to the 
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ninth segment^ and on the sides of the body there is from the 
sixth to the tenth segment jiist such a one on each side. 

Bcside& the E. Dyjardmii upon which the foregoing re- 
marks touchj I have also examined E, monocercus as deacrihed 
by Claperede. I have also a few remarks to make on this 
form. 

This second kind is about 0*2 mm. long, and is easily 
distinguished through the pale colour of the skeleton^ but one 
finds still furtheif differences if one examines it closely. 
Claperede speaks as follows about it : — " Instead of the long 
terminal bristles of E, Dujardinii^ we find in E. mono- 
cercus an unequal tail-tuft of bristles which really belongs 
to the backj so that the anus comes to lie underneath it j as 
to the restj the exo-skeleton of E. monocerctts agrees with 
that of £. DuJardlniL" But in spite of this plain statement 
the skeleton of both these kinds u strikingly diflerent ; not 
only in E, monocercus is the division of the exo-skeleton into 
four parts wanting, but it differs from the former species in 
that the unequal bristles on the posterior segments increase 
in size. The tail-bristle in E. monocercus agrees therefore in 
no way with the last bristle in E, Di/jardinii, as Claperede 
believes. The correctness of my idea is borne out not only 
by tlic circumstance that this bristle lies above the anusj but 
also by a peculiarity of E. monocercus^ which Claperede had 
overlooked, and which first induced me to oppose his ideas. 
This peculiarity is that E. monocercus consists of eleven 
segments, and not twclvcj as E. Dujardinii. Therefore the 
last furcal segment is wanting in E. monocercus, and the last 
segment in this species agrees with the last but one in the 
other. The difference in the bristle armature of the two 
kinds consequently reduces itself to this — namely, to the 
presence of the doraal, that isj the side bristles on the last 
segment of E. monocercus. 

But at the same time I think I may consider this kind to 
be only a young condition of E, Dujardinii. 

As regards the inner inaccessible organisation of our 
animal I can only add some remarks to those of Claperede. 
I must first state that our animal possesses a layer of side 
muscles under the integument, whose single broad structure- 
less fibres stand far from one another^ and run through the 
whole length of the body. I may also add, that the sexual 
organs described by Claperede cannot be counted as male or 
any other part of the generative apparatus, because they 
consist of an ill-defined mass of cells, which lie on each aide 
in the four last segments, and have no plain communication 
with a tube or efferent canalj aa Claperede supposes. 
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Ab to the systematic poaition of thia auimalj tlirough our 
incomplete knowledge of it, it ia difficult to say much. It 
seems to me possible that the EcMnoderes represents the 
larval condition of a perhaps unknown creature. At all events, 
the independence of this animal can scarcely be proved. 
This much is certain, that the Eckinoderes bears no remark- 
able relationship to the Ichthydiua, as M. Schultzc believes^ 
and still less to Nematodes^ as Ehlers maintains. 

Ill, Concerning the outside structure of Desmoscolex. 
— After having spoken of a very little known animal, I will 
now pass on to a still leas knoivn one, which was discovered 
hy Ciaperedej and named by Iiim Deamoscolex minutus, 
which I have found in Heligoland, This animal possesses, 
besides the head, eighteen strongly chitinised brown- coloured 
rings, which are separated from one another by pale elastic 
spaces. From the brown rings (the head being omitted) 
spring peculiar tubercles, which Claperede considers to be 
compound Annelid bristles, and which he has used for 
the foundation of his ideas on the aoologieal nature of these 
animals. But the closer examination of these bristles allows 
us to contradict the idea of Claperede. Each such bristle 
forms an uninterrupted continuation of the segment ridge 
itself, and is not therefore planted in the space of the same, as 
is the case with Annelid bristles. To this may be added that 
the somewhat crooked and tapering bristles show in the 
inside a fiuc canal, and pass at their end to a fine flat point, 
vrhich must be considered as a particular part of the bristle, 
but which at the same time can give no foundation for a com- 
parison with a compound Annelid bristle. Both parts stand 
in uninteiTupted connection with one anotlier, and therefore 
present a form which I consider as a sensitive hair, and would 
in a certain sense compare with cirrhi and tentacular cirrhi. 

After my description and elucidation of the bristles, their 
position on the head will lose all that is paradoxical. Besides 
the four bead bristles, Claperede describes in his species 
others which arc placed on each side of the second, fourth, 
sixth, eighth, &c,, segments. This description does not 
entirely agree with his drawing, where there is no bristle to 
be seen at the sixteenth segment, but where on the other 
hand tlio following segment is provided with four. 

In our species- — if it represents a newkind at all — ^the position 
of the bristle is still more peculiar. Out animal bears through- 
oiitj besides the four head bristles already known, one pair 
on each segment (with exception of the eleventh and fifteenth) , 
One of the bristles lies in the median line of the animal in the 
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second, fourth, sixth, tenth, twelfth, fourteenth, and seven- 
teenth segments, on the veutral surface, and in all the rest 
on the dorsal surface (compare PI, V, fig. 0). The side 
bristles arc placed on the left of those aegmcnts which carry 
the ventral raedian bristles, and in the rest on the ti^ht. The 
last, and at the same time the smallest, ring forms an excep- 
tion, in that its two terminal bristles are very near one another, 
and arise from tlie under edge of the segment. 

These remarks may be suiBcieut to show, in spite of the 
contrary supposition of Claperede, that these animals are not 
in any way aUled to the Annelids, and in fact not to the 
Worms at all. It strikes me as being probable that Desmos- 
colex ia the larval condition of a known or unknown Arthropod, 
and I can only hope that more fortunate researches may very 
soon give a firmer footing for a judgment on the question. 




GERMANY. — ^We fear that our anticipations expressed 
in the last Chronicle have proved too true. We have not 
received any number of the ' Zeitschrift/ or of Max Sohultze's 
'Arehiv/ since last May^ and can only conclude that the 
excitement and pressure caused by the late war have delayed 
their publication, 

Muller'a Archiv. July. — The following microscopical papers 
occur in this number : — " Microscopical Researches on the 
Texture, Development, ^c, of Fatty Tissue/' by Herr Czjawicz. 
" O71 the Black Pigment of the hrnig and the Lung Cuticle" 
by Herr Mettenheimer. ** On the Tracheee of Tenehrio mo- 
litor {Meal worm) ," by Drs. Landois and Thelen. " On Spiral 
Bundles in the Sympathetic of the Frog" by Dr. J. Sander. 
*' On the Typical Structure of the Echinodermata" by Br, 
Domitz. 

FRANCE. — Comptes Eendus. — " On the Reproduction and 
Emhryogeny of the Aphides" is the title of a paper lately laid 
before the Academy by M. le Dr. Balbiani. The author 
remarks that, " according to the ideas which observers have 
formed of the nature of the reproductive organs of these 
insects, their multiplication has been referred sometimes to 
the phenomenon of alternate gene ration Sj sometimes to those 
of parthenogenesis. As regards the opinion which assumes 
an androgynous condition in these animals, and is still main- 
tained by some authora, as well as by Leeuwenhoek, Ceatonij 
and Reaumur, it rests upon a mere hypothesis which has not 
yet received its demonstration by the detection of the male 
element in the viviparous AphideS4" It is this last view which 
M. Balbiani defends in hia paper, by adducm^ o\iftKt\i^vyw* 
which he considei-s afford the positive picoot iov v»\Y\t?Q. wi\eiXic» 
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has waited since the time of fhe illnatrious observers 
who first pronounced in favour of the hcrmapliroditism 
of these creatures. He believes that tliis state is tho 
normal condition of the Aphides throughout tlie nviparous 
period of their existence, iind that^ under certain determinate 
conditions, a separation of the sexea is effected^ and their 
mode of reproduction reverta to the law common to the gene- 
rality of species of animals. 

The ovary of the viviparous Aphis is minutely described 
by the author, and the changes undergone by the ovum or 
pseud-oviimj in ita earlier stages, in the first part of his 
paper. In the second, the embryonal development is entered 
upon, and the evolution of a seminal vesicle and two male 
glandular cords is described. The seminal corpuscles are 
stated to be developed from larger coloured cells which con- 
stitute the mass of the male organs situated in the viciinty 
of the ovaries. They have an amceboid form, and sometimes 
break up into small, unequal bacilli, '005 mm. in length. 
M. Balbiani states that several times he has succeeded in 
seeJEg some of these corpuscles in the ovarian tubes, or 
forming small groups at the bottom of the terminal chamber 
of the ovigerous sheaths. — The third portion of the paper is 
devoted to the consideration of the oviparous- sexual ApViides, 
Up to the period, of birth, the development of both ovipai'ous 
and viviparous Aphides is stated to he the same. It is only 
when their development has become considerably advanced 
that the first tendency to the separation of the seses is ma- 
nifested. The separation is not effected by the atrophy of 
one of (what M. Balbiani considers to be) the sexual appa- 
ratuses. The male apparatus is said not to disappear, but is 
found after birth, in individuals of both sexes, witii cbaractei*s 
scarcely dift'ering from those which it presents in the vivi- 
parous Aphides. M, Balbiani says that this male embryonic 
organ must not be confounded with an ordinary testis ; but 
he will not say what it is until another occasion. He main- 
tains that this male organ arrives at maturity even in the 
females which are to produce eggs in the usual manner, to be 
fertilised by copulation, and that it, in some mysterious 
manner, fecundates the oiTim within the female before copu- 
lative fertilisation has occurred. It really woxild be very 
desirable that we should hear a little more about this extra- 
ordinary male organ, which is not a testis, and which never- 
theless is said to impregnate the ova of viviparous and ovi- 
parous Aphides, which possess it. Surely it is not correct to 
apply the term hemiaphrodite to a female simply because she 
may possess this very questionable organ. Like too many of 
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Ilia countrymen, we notice that M. Balbiani pays veiy little 
regard to what previous observers have writtea on the eame 
subject, 

Annales des Sciences Naturelles, Tom, V. — " On a New 
Parasitic Crustacean, belonging to the order Lernm^daj forming 
a neii'/nmily," by M. Hesse. The very remarkable crustacean 
described by M. Hesse was observed by him very commonly 
burrowing in the scales of the Green Wrasse {Labrus Dono- 
vani) . It has five thoracic and six abdominal segments ; the 
head terminates in a round point, and ha& a single median 
eye. The male is unknown. M . Hesse systeraatisea this form 
as follows among tlie Lernteida : — '' Family Lernaodphono- 
stomece. Females fixed upon their prey by means of the scales 
of the latter, in which they hollow out a residence. Several 
footjaws placed around the mouth. Head not horned. 
Ovitbrous pouches, large and flat,— Genus ipfuWopAiftfs, Body 
fusiform, divided into eleven segments which are very distinct, 
with the exception of the third and fourth ; of these five arc 
thoracic and six abdominal; all surrounded by a transparent 
border. Head small, rounded at the apex, bearing above a 
median eye, and beneatli preaenting the buccal orifice, which 
emits, in a proboscidiform procesa, some denticulated jaws 
adapted for the trituration of objects, and laterally three pairs 
of prehensile footjaws. AntcnuEC very small, rounded at the 
end, and terminated by divergent haira. Abdominal segments 
retractile and capable of invagination ; last segments termi- 
nated by divergent appendages. Embryo ovulate, furnished 
with three pairs of feet. Eggs agglutinated, and forming a 
broad fiat mass. — Species Lepidophilits Labri, Colour vary- 
ing from yellow to pale red. Length about 10 to 13 ram.'' 

July. — " New Observations on (he Multiplication of the CecU 
doftiyies" by M. F. Mcincrt. — The author gives an abstract of 
two papers published by him on this subject, of the greatest 
value; they appeared in M. Sehjodte's ^ Natnrhiatorisk Tids- 
skrift,' 3rd ser., vol. iii. lu the fir.st, entitled " On the 
Origin of the Germs in the Larva of Miastor/' he maintains, 
contrary to the opinion of Pagenstecher, that the germs of 
the larvEe originate in the adipose tissue (see former Chroni- 
cles) . The second, which is entitled " Some further Words 
on the Miastor" contains some remarks on the formation of 
the germs in another larva of the Cecidomyiai, and on the for- 
mation and the development of the egg in animals in general. 
And here the author describes more minutely the relation 
between the genus and the corpus ud'tposmn. He also was 
the first to aliow that two forms of two very diflcrcnt genera 
Hecu the subject of the researches of different nuthoti^i 
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of these creatures. He believes that this state is the 
normal condition of the Apliidca throughont the viviparous 
period of their existence, and that, under certain tlctcmiinato 
conditions, a separation of the sexes is effected, and their 
mode of reproduction reverts to the law common to the gene- 
rality of species of animals. 

The ovary of the H\'iparou8 Aphis ia minutely described 
by the author, and the changes undergone by the ovum or 
pseud-ovum, in its earlier stages^ in the first part of his 
paper. In the second, the embrj'onal development is entered 
upon, and the evolution of a seminal vesicle and tivo male 
glandnlar cords is described. The seminal corpuscles are 
stated to be developed from larger coloured cells which con- 
stitute the mass of the mote organs situated in the vicinity 
of the ovaries. They have an amoeboid form, and sometimes 
break up into small, unequal bacilli, "003 mm. in length, 
M. Balbiani states that several times he has succeeded in 
seeing some of these corpuscles in the ovarian tubes, or 
forming small groups at the bottom of the terminal chamber 
of the Dvigerous sheaths. — The third portion of the paper is 
devoted to the consideration of the oviparous-sexual Aphides. 
Up to the period of birth, the development of both oviparous 
and viviparous Aphides is stated to be the same. It is only 
when their development has become considerably advanced 
that the first tendency to the separation of the sexes is ma- 
nifested. The separation is not effected by the atrophy of 
one of (what M. Balbiani considers to be) the sexual appa- 
ratuses. The male apparatus is said not to disappear, but is 
found after birth, in individuals of both sexes, with characters 
scarcely differing from those which it presents in the vivi- 
parous Aphides. M. Balbiani says that this male embryonic 
organ must not be confounded with an ordinary testis ; but 
he will not say what it ia until a.nothcr occasion 4 He main- 
tains that this male organ arrives at maturity even in the 
females which are to produce eggs in the usual manner, to be 
fertilised by copulation, and that it, in some mysterious 
manner, fecundates the ovum within the female before copu- 
lative fertilisation has occurred. It really would be very 
desirable that we should hear a little more about this extra- 
ordinary male organ, which is not a testis, and which never- 
theless is said to impregnate the ova of viviparous and ovi- 
parous Apliides, which possess it. Surely it is not correct to 
apply the term hermaphrodite to a female simply because she 
may possess this veiy questionable organ. Like too 
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Annalea des Sciences Natnrelles, Tom. V. — " On a New 
Parasitic Cf'ustacean^ beionging to the order Le mm da, forming 
a new family " hj M. Hesse. The very rcmnrkabte crustacean, 
fleaeribed by M. Hesse was observed by Iiirn very commonly 
burrowing in the scales of the Green Wrasse [Labrus DonO' 
vaiii]. It has five thoracic and six abdominal segments ; the 
head terminates in a round point, and has a single median 
eye. The male is iinknoT(ni. M. Hesse systematises this form 
as follows among the Lernseida :— " Family Lernceoiriphono- 
stotnea. Females fixed upon their prey by means of the scales 
of the latter, in which they hollow out a residence. Several 
footjaws placed around the mouth. Head not horned, 
Ovtferous pouches, large and flat. — -Genus Le^ddo^jMlus. Body 
fusiform, divided into eleven segments which are very distinct, 
with the exception of the third and tburth ; of these five are 
thoracic and sis abdominal ■ all surrounded by a transparent 
border. Head small, rounded at the apeXj bearing above a. 
median eye, and beneath presenting the buccal orifice, which 
emitsjj in a prohoscidiform process, some denticulated jaws 
adapted for the trituration of objects, and laterally three pairs 
of prehensile footjaws. Antenna; very small, rounded at the 
end, and terminated by divergent hairs. Abdominal segments 
retractile and capable of invagination; last segments termi- 
nated by divergent appendages. Embryo ovidate, furnished 
with three pairs of feet. Egga agglutinated, and forming a 
broad flat mass.— Species LepidophilHs Labri, Colour vary- 
ing from yellow to pale red. Length about 10 to 12 mm.'^ 

July. — " New Observations on thf Mitffipli cation of the Ceci- 
domyits" by M. F, Meinert. — Tlie author gives an abstract of 
two papers published by him on this subject, of the greatest 
value ; they appeared in M. Schjiidte's ' Naturhistorisk Tids- 
skriftj' 3rd ser., vol. iii. In the hrstj entitled " On the 
Origin of the Germs in the Larvte of Miastor" he maintains, 
contrary to the opinion of Pagenstecher, that the germs of 
the larvBG originate in the adipose tissue (see former Chroni- 
cles). The second, which is entitled " Some further Words 
on the Miastor/' contains some remarks on the formation of 
the germs in another larva of the Cecidomyiie, aud on the for- 
niiation and the development of the egg in animals in general. 
And here the author describes more miinitely the relation 
between the germa and the corpus adiposiim. He also waa 
Mic first to show that two forms of two very diffcrcut genera 

'.ve been the subject of the researches of diflferent authot-s; 
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Tliat of Wageiicr ia the Miasfor, tliat of Pagcustcchcr and 
Lcuckart is Oiiifarcea. 

Ill Miasfor, tlic cells n'liicli become germs form part of tlie 
ailijiosc tissue ; but in Oligarces tliey are a little separated fi'oiii 
it, though they do not form an ovary properly speaking, for 
all the cells dc'velope into egga and larvtCj and none serve to 
tbrm tli::* Ktroina, or cavclopca of the eggdj nor any analogons 
fiuictions. M. Meincrt exphiius tlie peculiarities of the 
Coeidouiyia larva; by tlie following general views :— The egg is 
composed either of a single cell, the " gei'mi native cell," or of 
the gcrmiuative cell accompanied byothers — " vitelline cells," 
or their secretion the "vitelline mass." The mammalian 
eggj, and that of most inferior animals, belongs to the first 
category. That of other animals, and especially that of 
hirtls, belongs to the second, and that of raoafc insects 
to the third sort. The single " germ i native celP' of 
which the luielcus is the *'' germinal vesicle" iis subject to the 
vitelline Hcgmcntatiou so much diMCUBscd, The " vitelline ( 
cells" and the "vitelline mass " arc never broken up, but 
pass without any form of development to the nutritive viteUus. 
Tho gcrroiiuUivc cell divides by "vitelline segmentation" 
(or, as one ought by rights to call it, "segmentation of the 
germinativc cell") into minute cellis (embryonic cells). One 
part of tliese embryonic cella, which are not absorbed by the 
Ibi-raatioii of tlie embryo, furnish the material for the new 
ovaries aiul testicles ; and generally some of the cells form a 
stroma which separates and encloses a more or less consider- 
able quantity of other cells. The non-separated ceila which 
remain foi'in^ among the insects, wlmt one calk "the adipose 
tissue." Another element, the sperm, is necessary among 
most animals in order that the egg, or rather the germinativc 
cell of the egg, may be able to developed but this stimulus is 
not always neccsi^ary among a large number of inferior ani- 
mals. The development of the egg docs not depend at all 
upon a certain more or less aclvance<l point of development of 
the maternal animal, or of its ovary; fur the maternal 
animal attains sjmeLimcs a complete development, even 
with tlie external and internal genital marks (partheiio- 
gcncsi.s, the Bj;e) ; sometimes it advances only to the larval 
condition without genital inarks^ and this may repeat itself 
through several gencratioas — in som3 cases under the same 
larval form (our Cceidomyia), sometimes under a diverse 
exterior (aUcrniting generation, or rather metagenesis, 
Trcmatodes). M. Mciiicrt docs not at all admit that there ia 
a marked limit between parthenogenesis and metagenesis, 
and that one can^ for example, explain iu two ways the mode of 
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propagation i» the Aphides. In relation to otlicr insects^ he 
considers it as charactcftsticj that wljilst it is necessary in 
gciiurnl to draw a distinction hetwran the epithelial and 
vitelline cells, and that these last serve solely to nourish the 
eruhryo, the epitlielial cells in this case, on the contrarVj serve 
for tlio epithelium and viteUinc cells of the larvic. 

JoTimal de TAnatomie tt de la Physioligie (EobiB'a), — In the 
luiiiihcr of thiri periodical iiisned fur the months of July and 
August, will be fouml a paper " On ihe Ofganisaiion of the 
Littf/uattdcE of Serpenis" hy M. Jacquart, the host part of 
which is the plate. The nervous system ia well figured, the 
author Imviug established the fact of the eiisteuce of a sub- 
oesophageal ganglioUj hut he has failed to trace any cerebri- 
forrn ganglion. The embryos of the Linguatulje described 
arc figured, and the* author remarks that they are quite 
Bimilar to those of the LernaBans. 

The number for September and October contaitis some 
good papers, 

'^ Microscopic Researches on the Lijmphatic Vessels of the 
Penis/' by M. le. Docteur Al. Bclaicff. — This paper is accom- 
panied by two pktcs illustrating preparations described by 
the author. The bulk of the paper is occupied by a descrip- 
tion of the method of preparation adoptcdj the disposition 
and form of the lymphatics being best shown by the plate. 

" Studtf on ihe Development of FibriUons [called Connec- 

?e) and Fibrous Tissues/' by M. le Doeteur E. C. Ordonez, 
r — This ia a long essay illustrated by two plates. Tbe author 
finishes by giving the following conclusions: — lat. The cor- 
puscles, called indifferently plasma-eells and corpuscles of 
connective tissue, are not permanent elements belonging 
peculiarly to fibrillous or connective tissue, but rather transi- 
tory elements belonging properly to elastic tissuCj and in 
which the existence of a cavity cannot be demonstrated by 
any means, 2nd, The primitive fibrilla; of fibrillous tissue j, 
called " connective/' possesses no central canal ; no procedure 
can dcinonstrate such a canal. 3rd. The elastic fibres are 
certainly not canaliferons. Hence the theory proposed by 
Virchow in his ' Cellular Pathology' is no longer supportable, 
for it has no foundations but hypotheses, and our study has 
led us to oppose to these hypotheses, facts, which any observer 
can verify. 

"■ Researches on ihe Strucivre of the Pulmonary Vesicle^ 
and on Emphysema" by M. Villemin. — This paper appears to 
be of some pathological interest. It was originally com- 
nanuicated to the French Society de Micrographie. 
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Among the raiacellaneoiis extracts and notices at the end 
of Robins's Journal, we would draw attention t& — 

" Htematozoa found in the right Heart of a Dog" by M. 
CoUas. —It appears that the dog in question fell down dead, 
when a post-mortem showed a mass of entozoa, fourteen to 
fifteen in nunaber^ packed together in the right ventricle, 
auricle, and pulmonary artery. The largest was 230 mm. 
in leng^th. When the wonns were crushed, little worms 
came out from them 72 mm. in length, very fine and thread- 
like. The parasite appears to be the Pseudalius filum of 
Dujardtn, common in the Porpoise. 

" On the Action exercised by Electricity on the Noctiluca 
miliaris" by MM. Ch. Robin and Ch. Legros.- — ^In the 
first place, the authors feel satisfied that the phosphor- 
escence exhibited by Noctiluca is tiot localised at any 
particular spot, bnt is exhibited at the centre of irritation. 
If the irritation is increased, the phosphorescence becoraes 
general, A current of electricity was made to pass through 
a vessel containing Noctiluca. The effect produced was a 
line of phosphorescent Noctihtc^ between the poles of the 
battery used, the phosphorescence ceasing and recurring 
with the making and breaking of the electric circle. 

ENGLAND. — Annals and Magazine of Natural History. 
July. — " On the Affinities of Peridinium Cyprijiedium, Jas, 
Clk,, and Uroctnirum Titrho, Ehr." by Prof. H. James Clark, 
A.B,, B,S,, Soc, Am. Acad. — In this paper Mr. Clark replies 
to an attack upon his identification of Peridinium, lately 
made by Mr. Carter in the 'Annals.* An abstract of the 
original paper was given in these pages. 

" On the Rhabdocala," by E. Mecznikow. — This is a 
translation, by Mr. Dallas^ of an interesting paper by this 
hard-working observer. In the first part of his paper he 
discusses the reproductive organs of Prosfomum, describes a 
new species, P. Hdigokmdicnm, and states that he met with 
Claparede's P. Caledonicum in Heligoland. Secondly, he 
briefly describes a marine species of Acmostomitm, a genus 
established by Schmarda on two North American brackish- 
water forms. Thir^dly, he describes a remarkable Tnrbellarian 
allied to the Alaurina prolifera of Busch, once found at 
Malaga, and similar also to a form described by Claparede as 
a larval Turbellarian occurring on the Scottish coasts. Both 
these animals were sexless, Hcrr Mecznikow's specimens 
were composed of four partsj the foremost being longest, the 
total length of the animal being l-i mm. The ^anterior 
part was furnished with a tactile proboscis, diiieting in 
colour from the body, and in the absence of the fine \coat of 
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ilia by which that was covered. There were no strong 
vibratile hairs as in Claparede'a animal, but there was a long 
posterior seta similar to those of Biisch's Aiiiitrinaf, The 
pharyns was muscular, and the intestine straight ; no trace 
of a nervous system occurred. On either side of the body 
was a fine water- vascular stem. This Alauriim is evidently 
not a larva, since in each segment hermaphrodite organs 
were present. The four parts are not to be considered as 
buds which will separate, but as analagous to the joints of 
the animal colonies of Cesiodoy as suggested by Prof. Leuckart 
to the author. He would classify the Microstoma and 
AkmriniB as allied families under the E-hahdocaela. 

Augfust. — Observations on the Microscopic Shell-structure 
of Spirifer cmpidaiusy Sow., and some siinilar fornis" by 
F. B. Meek.- — This abstract from 'Silliman's Araerican 
Journal ^ for May, 1866, ia of considerable interest as bearing 
on the late controversy between Dr. Carpenter and Professor 
King as to the structure of Rkynchopora Geiiiit;ziati-a. M r. 
Meek shows that the shell of Spirifer cnspidatus, both of 
American and Inah specimens, is clearly punctate, contrary 
to the decision of Dr, Carpenter. It must, however, be borne 
in mind that the statements of so practised and able an 
observer as Dr. Carpenter are not lightly to be called in 
question either by Mr. King or Mr, Meek. 

September. — " On tvm Nero Species of Freshwater Poly- 
zaa'^ by Edward Parfitt. The species described and figured 
arc called PhimateUa lineaia, and PI, Limnce, The first is 
from a pond^ the second from the canal at Exeter. 

British Association. — Microscopical papers were not abun- 
dant at Nottingham, but we have one or two to chronicle. 

" Oft the Movements of the Protoplasm of the Egg of 
Osscom Fishes/' by Dr. Rausora, of Nottingham. — This and 
the paper the title of which is given below are, to a certain 
extent, parts of a memoir lately presented by the author to the 
Royal Society, of very great interest, and the result of very 
careful researches. The contractions exhibited by the yelk 
were shown to be independent of the action of epermato- 
zooids^ and to be reactions following the entrance of water into 
thebreathing chamber ; and this not only as regards the rhyth- 
mic wavea which pass over the surface of the food-yelk, but also 
the fissile contractility of the formative yelk, by virtue of 
which it cleaves into irregular and unsymmetrical masses, and 
which the auttior conceived only to be regidaied by the 
influence of the seminal particles. The cortical layer of the 
food-yelk, or inner sac, shown to resist in a remarkable mau- 
ler osmosis, is fonnd to be the rhythiuically eoiitractile jjart, 
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althougli requiring for the manifestation of movements the 
presence of acid food-yelk upon its inner surface. Evidence 
was given to show that the contractile property of the yelk of 
both kinds requires, as an essential condition of its manifesta- 
tion, the presence of oxygen ia the surrounding medium. 
Proofs were given that a certain moderate rise of temperature 
increases the activity of these contractions. The reactions of 
the yelk under tlie stimulus of galvanism were also recorded, 
the food-yelk and cortical layer alone being excited to con- 
traction hy it, Poisonoua agents had very little effect on the 
yelk-protoplasm : carbonic acid^ however, rapidly destroyed 
the contractility, and chloroform arrested it for a time, 

" On the Structure of the Ovarian Ovum of Gasterosieus 
leiurus/' by Dr. Ransom. — This paper will be published in 
full, with illustrations, in the next number of this Journal. 

" On the Question, Whethej- Carbonate of Lime exists in an 
Amorphous or Crystalline State in the Egg-sheUs of Birds" 
by Dr. John Davy, — Tlie author gave his observations, which 
led liim to conclude that the condition was amorphous. In 
tbe discussion which followed, Mr. Charles Stewart, of 
Plymouth, maintained that the polariacope revealed a crys- 
talline structure iu what Dr. Davy regarded as amorphous 
particles. 

" On the Action of Carbomc Oxide on the Blood" by Dr, 
A. Gamgee. — "When carbonic oside ia passed through venous 
blood, it acquires a persistently florid colour, which was first 
pointed out by Claude Bernard ; and the colouring matter, 
although it possesses a spectrnm identical with that of ordi- 
nary bloorl^ is distinguished from it by not yielding, when 
treated with reducing agents, the spectrum first described by 
Stokes as that of reduced or purple cruorine. This property 
of carbonic oxide blood was first published by Hoppe, As a 
result of his own investigations, Dr. Garagec has found — 
Hrst, that the peculiar compound of carbonic oxide and blood 
colouring matter is formed even when the latter has been 
reduced, and is still in the presence of a large excess of a 
reducing solution. Secondly, that when the compound of 
carbonic oxide and colouring matter is treated with acetic 
acid, whilst hsematine is formed, carbonic oxide is disengaged. 
Thirdly, that carbonic oxide, besides modifying the optical 
properties of the colouring matter of blood, affects in a re- 
markable manner tbe point at which it coagulates, ao that, 
under its influence, an almost perfect separation of the hsema- 
toglobulin (using tbe term to exi)ress the normal colouring 
matter of tlic blood) from the albumen may b,e eifccted. 
Normal ox's blood, when diluted with nii'^ ' * its volume 
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of water, becomes turbid at 145* Falir. j and when the tem- 
perature lias readied ITSP Fahr. its colour is completely rle- 
atroyed. If Buch a blood solution have bccu treated ivitli 
carbonic oxide, whilst, when the temperature has been raised 
to 172*^, the albumen has separated in flakes, the blood colour- 
ing matter remains wholly unchaiipfcd. It is only when, the 
temperature is raised to about 185° that the colouring; matter 
commences to coag;ulatc. The coafijulura which is obtained 
on further heating is of a reddish colour, urdilce that of nor- 
mal blood. Fourthly^ if blood be saturated with CO, and 
evaporated to dryness at a temperature below that at which 
the colouring matter coagulates, the dry residue yields its 
colouring matter to water, and the solution presents all the 
optical propertiea of carbonic oxide blood. When this solu- 
tion is boiled J the compound with the colouring matter yields 
carbonic oiide gas. Fifthly, poisoning by pure carbonic 
oxide, or by the fumes of charcoal, invariably leads, before 
death occurs, to those changes which arc characteristic of 
carbonic oxide blood, becoming quite irreducible. Sorbt/'s 
micro-spectroscope answers admirably for these investigations; 
and the solution which Dr. Gamgee recommends for this spe- 
cial process is one containing tin, in preference either to sul- 
phide of ammonium or protoxide of iron. Sixthly, whilst it 
results from Dr. Gamgee's researchea that no gas or poisonous 
agent exerts the peculiar action on blood colouring matter 
which is prodiiced by CO, it is specially to be noticed that 
prussic acid and laughing gas, which have the power of ren- 
dering blood florid, do not prevent its being reduced- Thus, 
the question which Claude Bernard suggested some years ago, 
as to whether prussic acid escrts on blood a similar action to 
that of carbonic oxide, is answered in the negative. 

" Remarks on the Uhizopoda of the Hebrides" by Henry B. 
Brady, F.L,S. — The author stated that whilst the question 
•was still occasionally raised as to the amount of good 
resulting from the annual money-grants of the asaociationa 
for aiding researches in marine zoology, it was obviously the 
duty of those who had facta of interest obtained by their 
means to bring them before that section. It was with this 
view that he presented a few points concerning the Forami- 
nifera contained in Mr. Jeflrey's dredgings in the Hebrides. 
He proposed merely to touch on the subject, leaving details to 
a future paper, when he should have had time to conclude 
his examination of the material. Of the total number of 
species and tolerably permanent varieties hitherto numbered 
in the British fauna— which might be regarded as 121— 
seventy-six had occurred in the Hebrides dredgings; In 
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has waited since the time of the illustrious observers 
who first pronounced in favotir of the hermaphroditism 
of these creatures. He believes that this state is the 
normal condition of the Aphides throughout the \ivipiiroiia 
period of their exiatcnccj, and that, under certain determinate 
conditions, a separation of the sexes is effected, and their 
mode of reproduction reverts to the law common to the gene- 
rality of species of animals. 

The ovary of the viviparous Aphis is minntely described 
by the anthorj and the changes undergone by the ovum or 
pseud-ovum, in its earlier stages, in the first part of his 
paper. In the second, the embryonal development is entered 
upon, and the evolution of a seminal vesicle and two male 
glandular cords is described. The seminal corpuscles are 
stated to be developed from larger coloured cells which con- 
stitute the mass of the male organs situated in the vicinity 
of the ovaries. They have an amoeboid fomi, and sometimes 
break up into small, unequal bacilli, '005 mm. in length. 
M. Ealbiani states that several times he has succeeded in 
seeing some of these corpuscles in the ovarian tubes, or 
forming small groups at the bottom of the terminal chamber 
of the ovigeroua sheaths, — The third portion of the paper is 
devoted to the consideration of the oviparous-sexual Aphides. 
Up to the period of birth, the development of both oviparous 
and viviparous Aphides is stated to be the same. It is only 
when their development has become considerably advanced 
that the first tendency to the separation of the sexes is ma- 
nifested. The separation is not effected by the atrophy of 
one of (what M. Balbiani considers to be) the sexual appa- 
ratuses. The male apparatus is said not to disappear, but is 
found after birth, in individuals of both sexes, with characters 
scarcely differing from those which it presents in the vivi- 
parous Aphides. M. Balbiani says that this male embryonic 
organ must not be confounded with an ordinary testis ; but 
he will not say what it is until another occasion. He main- 
tains that this male organ arrives at maturity even in the 
females which are to produce eggs in the usual maunerj, to be 
fertilised by copulation, and that it, in some mysterious 
manner, fecundates the ovum within the female before copu- 
lative fertilisation has occurred. It really would be very 
desirable that we should hear a little more about this extra- 
ordinary male organ, which is not a testis, and which never- 
theless is said to impregnate the ova of viviparous and ovi- 
parous Aphides, which possess it. Surely it is not correct to 
apply the terra hermaphrodite to a female simply because she 
may possess thig veiy questionable organ. Like too iv ™^ 
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his countiyuiciij we notice that M. Balbiani pays ycry little 
regard to what previons observers have written on the same 
subject, 

AnnaJea des Sciences Naturelles. Tom. V. — " On a Neut 
Parasitic Crustacean., behnging to the order Ltmaida, forming 
a new f amity " by M. Hcsae, The %'ery remarkable crustacean 
described by M. Hesse was observed by him very commonly 
burrowing in the scales of the Green Wrasse {Labrus Dono- 
Vdtii). It has five thoracic and sis abdominal segments ; the 
head terminates in a round point, and has a single median 
eye. The male is unknown. M, Hesse systeraatises this form 
as follows among the Lernseida : — " Family Lemaoaiphono- 
stomea. Females fixed upon their prey by means of the scales 
of the latter, in which they hollow out a residence. Several 
fnotjaws placed around the month. Head not horned. 
Oviiei'oue pouches, large and flat. — (i&imsLepidophiim. ]]ody 
fusiform, divided into eleven segments which are very distinctj 
with the eseeption of the third and fourth ; of these five are 
thoracic and six abdominal ; all surrounded by a transparent 
border. Head small, rounded at the apcXj bearing above a 
median eye^ and beneath presenting the buccal orifice, whicli 
emits, in a proboscidiform process, some denticulated jawa 
adapted for the trituration of objects, and laterally three pairs 
of prehensile footjaws. Antennae very small, rounded at the 
end, and terminated by divergent hairs. Abdominal segments 
retractile and capable of invaj^ination ; last segm-ents termi- 
nated by divergent appendages. Embryo ovulate, furnished 
■with three pairs of feet. Eggs agglntinatedj and forming a 
broad flat mass. — Species Lepidophilus Labri. Colour vary- 
ing from yellow to pale red. Length about 10 to V2 mm," 

July, — " New Observations q?i the Muliiplicafion of the Ceci^ 
domyim" by M. F. Meinert. — The author gives an abstract of 
two papers published by him on this subject, of the greatest 
value ; they appeared in M. Schjiidte^s ' Naturhistoriak Tids- 
skrift,' 3rd ser., vol. iii. In the first, entitled " On the 
Origin of the Germs in the LarvtB of Miastor," he maintaina, 
contrary to the opinion of Pagcnstecher, that the germs of 
the larvEC originate in the adipose tissue (see former Cbroni- 
clcs) . The second, which is entitled " Some ftirther Words 
on the Miastor" contains some remarks on the formation of 
the germs in another larva of the Cecidomyiai, and on the for- 
mation and the development of the egg in animals in general. 
And lierc the author describes more minutely the I'clatiou 
between the germs and the corpus adipostim. He also was 
the first to show that two forma of two very diftorent genera 
^'ave/- been the subject of the researchea of different Ruthotsj 
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That of Wage lie I- is the Miastorf tliat of Pagcustccher and 
Lcuckart is Olh^arces. 

Ill Miastur, the cells wbicli become germs form part of tlie 
adipose tissue -, but in Oligurces they are a little separated from 
it, though tliey do not form on ovary properly speaking, for 
kU the cells devclopc into eggs and larvfe, and none serve to 
form th:? strouia, or em elopes of tlic egj^ss, nor any aiialogons 
functions, ^L ]\Icincrt explains tlie pccidtarities of the 
CceidoiJiyia hirvte by the following gciicrul views :— The egg is 
composed cither of a single cellj the "^'gcrmi native cell," or of 
the germinative cell aecompaiiied byothcrs — ''^\'itelliue cells," 
or their secretion the "vitelline mass." The raammaliati 
egg, and that of most inieriur animals, bclonga to the first 
eategory. That of other animals^ and especially that of 
hirLls, belongs to the second, and that of most insects 
to the third sort. The single "germinative celP' of 
wliieh the nucleus is the " germinal vesicle" is subject to the 
vitelline segmentation so much disscussed. The " vitelline 
eeils" and the " vitelline mass" arc never broken np, but 
pass withont any form of development to the nutritive vitellus. 
The germinative cell divides by "vitelline segmentation" 
(or, as one ought by rights to call it, " segmentatiou of the 
germinative cell") into minute cells {embrj'onic cells). One 
part of these embryonic cells, ivhich urc not absorbed by the 
formation of the embryo, furnish the niatcrial for the new 
ovaries mid testicles; and generally some of the cells form a 
stroma wliich separates and encloses a more or less consider, 
able quantity of other cells. The non-separated cells ivliich 
remain fomi, among the insects, what one calls *^' the adiposa 
tissue." Another element, the sperm, is necessary among 
niost animals in order that the egg, or rather the ger mi native 
cell of the egg, may be able to develope ; but this stimulus is 
not aliviiys necess-aiT among a large number of inferior ani- 
mals. The development of the egg doc3 not depend at all 
upon a certain mure or less advanced point of development of 
tlie maternal animal, or of its ovtiry; for the maternal 
animal attains sometimes a complete development, even 
with the external and internal genital marks (parthenO' 
genesis, the B?e) ; sometimes it advances only to the larval 
condition without genital marks, and this may repeat itself 
thi-ough several generations — in some cases under the same 
larval form (our Cecidomyia), sometimes under a diverse 
exterior (alternating generation, or rather metagenesis, 
Trematodes). M. Mcincrt does not at all admit that there is 
a marked limit between parthenogenesis and metagenesis, 
and that one can, for example, explain in two ways the mode of 
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^atioti ill the Aiihides. In relation to other insects, he 
considers it as characteristic, that whilst it is nccessAry in 
general to draw a distiiictioii between the cpitliclijil itiid 
vitelline colls, and that these last serve solely to nourish the 
cmbryOjthc epithelialeells in this aiac^ on the coutraiy^ serve 
for the cpitheiiuin and vitelline! celts of the hirvie. 

Journal de TAnatoniie tt de la Physioligie (Eobin's). — In the 
nuitdjcr uf this periodical is-siied fi>r the months of July and 
August, wiU he found a paper " On tha OrffaitisatioH of the 
LiHt/nafitfa of Serjie/tts" by M. Jacquart, the best part of 
which is the [jlate. The nervous system is well figured, the 
author having established the fact of the existence of a sub- 
oeaophageal gangliouj but he has failed to trace any cerehri- 
form ganglion. The embryos of the Lingaatnlie described 
are figured, and the* author remarks that they arc quite 
similar to those of the Leniaeans. 

The number for September antl October contains some 
good papers. 
^L " Microscopic Researches on the Lijmphutic Vessch qf the 
^f Penis" by M. le. Uoctenr Al. Belaietf. — This paper is accom- 
panied by two plates illustrating jireparatioua described by 
the author. The bulk of the paper is occupied by a descrip- 
tion of the method of preparation adopted, tlie disposition 
and form of the lymphatics being best shown by the plate. 

" Btudy on the Development of FibriUons [culled ConneC' 
live) and Fibrous Tissues," by M. le Doeteur E, C. Ordonez. 
— This is a long essay illustrated by two plates. The author 
finishes by giving the following conclusions : — lat. The cor- 
puselesj called indifferently plasma-cells and corpuscles, of 
connective tissue, arc not permanent elements belonging 
peculiarly to fibrillous or connective tissue^ hut rather trarisi- 
torj' elements belonging properly to elastic tissue, and in 
which the existence of a cavity cannot be d(!monstrated by 
any means. 2nd. The primitive fibnllae of fibrilloua tissae, 
called " connective/' possesses no central canal ; no procedure 
can demonstrate such a canal, 3rd. The elastic fibres are 
certainly not canaliferous. Hence the theory proposed by 
Yirchow in his ' Cellular Pathology^ is no longer supportable, 
for it has no foundations hut hypotheses, and our study ha3 
led us to oppose to these hypotheses, facts, which any observer 
, can verify. 

Researches on the Structure of the Pulmonartf Vesicle, 
and on Emphysema" by M. Villemin. — This paper appears to 
be of some pathological interest. It was originally cora- 

unicated to the French Societe de Micrographie. 
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PROCEEDINGS OF SOCIETIES* 



DuBMir MicaoacopicAL Clfb. 



April 19th, 1866. 

Dr. E. Perceval Wright eihibited portiona of the ambulacra! 
feet, lining membrane of the intestine, and ovaries of several 
species of Ecliinid®, ehowing the very peculiar arrangement of 
spicules whieli appeared to be cbaracteriatic of eaeh. His atten- 
tion had been called to this subject by hia friend Mr. C. Stewart, 
of Plymouth, who had read a very elaborate paper on these struc- 
tures as they occur in the Regular Echinoidia before the Linneau 
Society, and from what he (Dr. IV^right) had been able to obaerve he 
had little doubt but that the comparative form and structure of 
these spicules would be of vast importance in helping to dis- 
criminate not only between the familieSy but also between the 
genera of these Eciunoderms. He regretted not being able to 
show a serieB of these preparations from Mr. Stewart himself, as 
he had at Brat expeetea, as he had cot succeeded in mounting hia 
Bpecimeue at all in the same manner as those he had seen prepared 
by that gentleman : but the specimens he brought to the meeting 
would still be quite sufficient to justify the remarkB he had made* 
Specimens were ahown of the ibllowing: — Leiocidaris papiUata, 
PeammechinuB mierotuberculatuB, PailechinuB vaHegataB, Toxo- 
pneustea lividua, Tripneustea ventricosus, Echinometra lucwnter, 
and Acrocladia mammDlata. The importance of drawing up 
diagnoses of the Genera of EKihinidffi, not as is usually done, simply 
according to the number and position of the ambulacral pores 
and the characters of the spines, hut based upon details of all 
the atmcturee met with in the recent anima!, was strongly 
insisted on. TJntil some such plan is adopted taotbing but an 
appeal to type specimens will determine genera and species that 
have been insi^ciently described, even by such authors as 
Dujardin and Hupe, Forbes, Agasaiz, and others. 

Mr. Archer drew attention ^ain to the fihizopod he had ahown 
at the January meeting, and which he referred, as yet somewhat 
doubtfully, to Diffittpa corona, in order to point out a peculiarity 
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propagation in the Aphkles. In relation to other iti-scGtB, he 
cousitlcrs it as characteristic, that wliilst it is necessary in 
general to draw a distinction between the epithelial and 
vitclliuG cellsj and that thesii last serve solely to nourish the 
cmbryOj the epithelial eells in this casCj on the coutraryj aerve 
for the epithchum and vitelline cells of the larvEc, 

Joiiraal de rAnatomie tt de la Physioligie (Eohin's). — In the 
iinmber of this periodical issued for the months of July and 
Angnst, will be fonnd a paper '* On the Orgaiilsatitm of the 
Li/ii/uattdie of Serpents" by M, Jacquart, the beat part of 
which is the plate. The nervous system is well fignred, the 
author having established the fact of the existence of a sub- 
oesophageal ganglion, but lie has failed to trace any cerebri- 
forun ganglion. The embryos of the Lingnatulje described 
are figured, and the* author remarks that they are quite 
similar to those of the Lema;aus. 

T!ic number for September and October contains some 
good papers. 

" Microscopic Researckes on the Lymphatic Vessefs of the 
Peiiis," by M. Ic. Doctcur Al. Bclaieff. — This paper is accom- 
panied by two plates illustrating preparations described bv 
tJie author. The bulk of the pa{)er is occupied by a descrip- 
tion of the method of preparation adopted, the disposition 
and form of the lymphatics being best shown by the plate. 

" Study on (he Development of Fibrtltous [caUed Connec- 
tive) and Fibrous Tissues" by M. Ic Doctcur E.G. Ordonez, 
— This is a long essay illustrated by two plates. T!ie author 
finishes by giving the following conclusious ;^lst. The cor- 
puscles, called indifferently plasma-cells aad corpuscles of 
connective tissue, are not permanent elements belonging 
peculiarly to fibrillous or connective tissue, but rather transi- 
tory elements belonging properly to elastic tissue, and in 
"which the existence of a cavity cannot be demonstrated by 
any means. 2nd. The primitive fibrillar of fibrillous tissuCj 
called " connective/' possesses no central canal ; no procedure 
can demonstrate such a canal. 3rd, The elastic fibres are 
certainly not canaliferous. Heuce the theoiy proposed by 
VirchoTv in his ^ Cellular Pathology' is no longer supportable, 
for it has no foundations hut hypotheses, and our study has 
led us to oppose to these hypotheses, facts, which any observer 
can verily. 

**" Researches on the Structure of the Pulmonary Vesicle j 
and on Emphysema^'' by M. Yillemin. — This paper appears to 
be of spmc pathological interest. It was originally eom- 
miinicatied to the French Societe de Micrograpliie, 
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glass, h shade wider in diameter and ratlier thinner tlian an 
ordinary elide, is cemented, thus again closing the aperture 
through the box at one of the surfaces. The upper surface of 
this circle of glass forms the tahle on which the object for 
examination ia placed. At the right hand Bide, just heyond the 
edge of thia circle of glass, and near the lower edge of the hoi, 
a amall hole ia drilled through the upper plate of the box, which 
is the feeding hole for the water, winch is introduced into the 
box by a small opening ground away at the lower right hand 
corner. The object ia now covered by a square of thin covering 
glass in the usual way ; one angle of the cover extends at the 
right hand Bide beyond the circular table, and reaches eo far as to 
cover the little feeding aperture in the box, and the flow ia estab- 
lished. There h a little atrip of glaaa cemented at the lower 
side to prevent the square cover slipping. This phin haa ' the 
fidyantage of aUowing* the light to come up from the mirror, not 
through a stratum of water, however thiu, but directly through a 
thin plate of glass, permitting, too, the use of tlie achromatic 
condenser if needful. Dr. Barker stated he had found tMa plan 
to act very well. 

Dr. E. Perceval Wright exhibited also Smith and Beck'a new 
modification of Smith's principle of Growing Slide. 

Mr. Teates exhibited a soap-huhhle under the microscope, 
forming a very gorgeous object, owing to the magnificent and 
ever-changing play of colours which was presented. 



im May, 1866, 



Mr. Aiwher exhibited specimens fully conjugated, and in 
various stages of conjugation, of a filamentous form, which at 
first aight might be supposed to belong to the genus Zygogonium, 
aa modified and explained fey de Bary in his ' Untersuctiungen • 
liber die FamUie der Conjugaten,' p. 79. But though de Bary 
employs the name Zygogonium, he does not do so in the same 
senae aa Kiitziog, The name Zygogonium ia one of Kiitzing's, 
and his genus so denominated may be most briefly defined by 
saying that it comprehends those Zygnemata in which the 
zygospore ia formed in the middle space, half-way between the 
conjugating cells ; whereas to the genus Zygnema, as understood 
by him, Kutzing would consign those forms only in which the 
zygoenore becomes formed within one of the parent eelis, the 
endochrome in both presenting the characteristic doubly stellate 
arrangement. Now, there can be no doubt but that de Bary is 
quite right in doing away with this distinction aa a generic one, 
nor would the distinction be, manifestly, at all available as 
pegarda a barren filament. Therefore, although de Bary refers 
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the genufl Zjgogonium to Kutz,itig, Zygofonium (KMt,) ie not 
the aame thing as Zygogouium, de Bary. 

Now there could be almost no doubt, Mr, Archer ventured to 
think, but tliat the plant now exhibited would fall under the genus 
inteHded to be established by Prof, do Bary under thia naroe — - 
that is, had this diHtinguLBbed obt^ierver beeti pre&eut and a^ked to 
what genus the plant exhibited aliould be relerred, that he would 
doubtless have replied that it helouged to Zygogonium, as laid 
down in hia work. There could not be any doubt but that 
the present, though not the aaintf plant, was at leaat cungenerie 
with de Bary's. But, on the other hand, it' Prof, de Bary be 
correct in hia appreciation of the characters of hi9 plantj and in 
bis views of the genus fuunded thereon, Mr. Archer thought the 
present plant could not fall under Prof, de Bary's genua as laid 
dovwi by him, that etrict attention being puid to the characters 
given by him which is enjoined hy a rigid acientific aeeuraey. In 
other words, assuming the present plant to be really congeneric 
with that eiamined hy de Bary, then his genus must be regarded 
aa baaed on a somewhat erroneous foundation ; and, if it should 
be retained at all, it should be so, not for this plant, but for the 
typal form Zifgogonium ericetorum^ KiJta., or poauibly for some 
others of KiitKing's forms in which no conjugation has been seen 
and whose special characteristics, therefore, in thia regard, are, of 
course, as yet problematical. 

In order to draw attention, then, to the reason why Mr. 
Archer had formed this opinion and ventured on this statement, 
it would be necessary to give the characters of Zygogonium as 
modified by de Bary, then to describe the plaut now e.^hibited, 
and afterwards to compare it wjth such diagnosis and endeavour 
to point out its divergencies therefrom, and, Anally, to indicate 
what appeared to Mr. Archer to he its proper location. 

The diagnosis of Zygogonium, aa given by de Bary {op. cit.) , 
ia aa follows : — -" Cells cylindrical or barrel-shaped, with thick 
often many ^layered cell-wall : towarda the middle at each side an 
irregular chlorophyli-corpuacle, furnished with a starch- granule, 
both often conrtuent into an axiio string (in the very thick-waUed 
filaraente mostly covered ivith granules). Union of the conju- 
gating filaments ladder- formed. The processes of the two cells of 
the filament which grow opposite one another and take up the 
chlorophyll contents^ bccomu cut off as fructification-cella by 
septa, which then become fused together to a non- contracted 
zygospore." (' UnterHUchungen,' &c., p, 79.) 

The type of this genus so defined is supposed to be the 
common Z. ericetorum ; but, as it appears, according to de Bary, 
that the typical Z. ericetorum has not been fouud conjugated, 
his allusion to the process 1q the generic diagnosis is founded on 
dried esamplea, from ProfessDr Eabenhoret'a collection, of a form 
named Z. didj/mwDi, wliich he (Professor de Bary) considers very 
closely to reHemble the water-form of Z. ericeiontfn. 

Now, the plant eihihited by IVIr. Arctter Vi«A ^ot'l cj^"* 
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varying in this regard from nearly quadrate to three op four times 
longer than broad, according to the interval of time elapsed since 
divieion ; the contenta bnght herbaceous green, forming an axile 
compressed band (never separate stellate chlorophyll bodicH, as in 
Zygiiema) ; the conjugation taking place by short, mde prCKjeaees, 
wliieh, along with the shortness of the cells or joints, giveei the 
pair of conjugating filaments somewhat the appearance of a per- 
tbrated ribbon-like etructure ; the total cell-contenta of each pair 
of conjugating joiiits become maeaed together into au elliptic 
aygospore within the inflated traiiBverae tube ; the longer diameter 
of the zygospore placed vertically to the length of the fllameuts; 
the cavity occupied thereby not shut off by any Beptuni from the 
cavities of the parent joints. 

That the total cell-eoutenta, "primordial utricle" and all, 
wholly coalesced to form the zygospore, Mr. Archer had (Am- 
pJetely satisfied himself both by there being no granular matter 
whatever left behind in the parent conjugated joints, and by no 
further contraction of any contents taking place on the applica- 
tion of ro-agenta. In the same way it was equally evident that 
there was no septum separating the zygospore from the cavitiee 
of the parent-cells, but it lay freely in the inflated transverse 
process, though frequently in contact with its walls about the 
middle^ 

A seemingly fair figure of this type is given in Eabenho¥8t*» 
' Kryptogamen-Flora vou Sachsen/ Ac, p. 162 ; but the plant ia 
referred by that author to Zygogonium in the Kiitziogian sense, 
and do Bary'a cbaractera are not taken into consideration. Little 
information can be drawn from the figure referred to as regards 
the arrangement of the endochromc in the unconjugated joint, 
whether doubly stellate or forming a compressed band. If the 
former it would be a Zygnema, with the zygospore iu the middle. 
It may be assumed, however, that the figure may represent the 
broad or flat view of the band of endocfiroine as towards the 
observer. Therefore, Babenhorst'a figure would be still more 
likely to represent a plant congeneric with the present, seeing 
that here the whole cell-contenta are represented as fused into the 
spore, which is not shut off by any septum from tho cavities of 
the parent joints. 

Now, the foregoing charactera of the plant now exhibited, as 
has been described, would seem at once so decisive that it should 
be referred to Moiigeotia (de Bary, non Agardh), and not to 
Zygogonium in either sensCj that it might almost be asked why 
there should be any question on the subject, or any allusion to 
tho genua Zygogoniujn, de Bary* or Zygogonium, Kiitz., as con- 
nected with it. For the definition of this well-marked genus 
(Mougeotia, de Bary, non Ag,), see de Bary's already quoted 
work (pag, 78, t, viii, figs. 20—25), also Mr, Archer's observar- 
tions thereon, and on the only hitherto established form therein, ' 
Mouffeotia fflt/ptosperma, do Bary, in tlio ' Microscopical Journal,' 
vol. siv, p. U5 (in the separate copies of the t'lub Proceedings^ 
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p. 27). In the ex&mplee now sbowu we have a plant whoae 
endochrome formj an aiile baud, wlioee zygospore ia formed by 
the total fusion of the entire cell-eontetita of two conju|atmg 
joints into the zygoapore within the trousverae tubsj and without 
any eeptum between it and the cavities of the parent joints. 
This plant is not a Mesocarpus, being quite shut out from that 
genua for the laet reason mentioned. It is in truth a Mougeotio, 
in the de-Baryian, bnt not the Agardhian eenae. It ia to be dis- 
ttnguiahed from Mougeotia glyptospeima^ de Bary, by its much 
shorter and wider cells, much wider tranflverse tubes, by its cells 
not becoming kneed or curved during conjugation, but presenting 
(aa before mentioned) the appearance of a perforated ribboD-Iike 
structure, not a wide-looped network, and above all, by its 
zygospore being simply elliptic and deatitute of the grooves and 
ribs, and the somewhat acute keel which form bo distinguiBhing 
features of that of M. glifptasperma. 

But another reason for bringing Zygogoniuna, de Bary, into the 
queation in connection with this plant, besides its no cfoubt con- 
siderable general resemblance thereto, was that at certain atagea 
of the proceaa of conjugation the present plant presented appear- 
ancea ao like de Bary*a figure {op. cit,), but perhapa atiU more like 
Sabetihorat's, as to lead to the view, as before mentioned, that it 
and hia plant are congeneric, notwithstanding that do Bary made 
a separate genus of his plant. 

This circumatance alluded to is a standatill, aa it were, sometimes 
noticeable, of the globular maea of the contents of each parent 
joint, juet within the connecting tube, where they became defi- 
nitely bounded, to appearance a^ if distiuct individuaJiaed cells, 
idtimatfily, however, coalescing into the zygoapore. 

Now, the question arises — -May de Bary'a figures (it will be 
noted, made from dried speeLmena) have been poasibly taken from 
examples arrested at this stage of advancement of the process of 
conjugation, and, from the same cause (that is, dried and dete- 
riorated specimens), may he not have auppoaed theae bodiea, thus 
partially advanced towards conjugation, to be portions only, not 
the total ceU-eontents, wholly retracted from the cell-wall? 
May some external granules have lent to the specimens an appear- 
ance of certain granular contents left behind within the parent 
conjugating eeUa ; and, as regards the two bodies, not, yet 
coalesced, represented by him as specially coated by a cell- wall and 
separated by a septum from the parent- cells, may they not have 
been, juet as in the specimens now exhibited, simply the con- 
tracted total cell -contents, without any special coat, arreated or 
caught at the point just before mutual fusion ? 

But great as ia the resemblance of the plant figured by de 
Bary, when we reflect on the beauty and accuracy of hia obaerva- 
tione in general, it ie indeed with difficulty that we can bring 
ourselves to believe in hia having misconceived the character of 
the plant he describee an^ calls Zygogonium didymumi and if 
there be really after all no such misconception, then the preaent 
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plant now eiHbited cannot be Z^goffonium ericetontm, nor any 
Tariety, nor can it indeed fall under the genus Zvgogonium 'at all, 
either aa Zjgogomum (de Bary), or as Zygogonmm (Kiitz.) ; for 
as already mentioned, aa will be seen from the cliaractera above 
detailed, it must find its place truly in Mougeotia (de Bary, non 
Agardh). If, on the other hand, de Bary have really erred as 
regards his plant, the genua Zygogonium, as constituted by him, 
may possibly not stand, or at least it may have to remain coatjo^ent 
on its being necessBry to retain it for the common plant Z^gogo- 
nium erieeiorum (Kiitz,), for it should not certainly be main- 
tained for those species of Zygnema only, which form their zygo- 
spores within the transverse tube. 

In endeavouring to identify thia plant with any form already 
deecribed, Mr. Archer ventured to think that it cornea quite close 
enough to Zygogoninvi Itsve (K'utE.) as to render it probable that 
tliey are indeed one and the same thing, though Kiitting describes 
only the barren plant. And if this view be correct, adopting the 

fenus Mougeotia (de Bary, noa Agardh), this plant aoould be 
enceforth called Mougeotia l^ei^. 
Mr. Archer had to apologise for the present eomewhat round- 
about description of this plant. It is not easy without a figure to 
convey at once a definite idea of the points dwelt upon, hut he 
trusted his meaning would be sufficiently apparent to observerB 
who have made themaelvea acquainted with the peculiarities and 
the characters of these interesting Algse. Those who have be- 
come familiarised with these forms will well know that these dis- 
tinctions are by no means imaginary, and willj he thought, accord 
with him in feeling that they each possess an individuality, and 
that we can know and recognise the same thing, time after time, 
when it offers itself to observation, although we may not be always 
able to tell exactly why. And that feeling seems to be increased 
and strengthened when, aa in the present instance, we are able to 
follow up tbe characters of a perhaps tolerably familiar form to ita 
fructification, compare it in its various stages with its allies, and, 
though they are sometimes hard to describe^ note its differences 
and its idiosyneraciee. 

M&y, E. O'Meara exhibited a species of Coacdnodiacua found 
in a frond of Van^om'stia speetabiliSf Harv., from Ceylon. In its 
general appearance it so much resemblea Coseinodiseua sfrnmetricus^ 
Grevillej that Mr. O'Meara was disposed to identify it with that 
species. There are, however, ehght differences worthy of notice. 
In the case of C symmetricus the faeciculi of radial beaded lines 
are seven in number, whereas in the form now presented there 
are eleven such fasciculi of lines j the marginal portion of the disc 
in the present caae ia smooth ; in the case of 0. symmetrica it I9 
striated. Tbis form seema of eioeedingly rare occurrence in the 
material, only one specimen of it having been found. 

Dr. Moore showed fine and nunnerous apecimenSj perfectly un* 
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miied with other forme, of Chtterium ^Pritchardianutn (Arch.), 
which species had preeented itself copiouslj in one of the warm 
tanks in the Botanic Garden, watered Irom the Eiver Toika. 

Eead, the following extract from a letter from Professor 
Hodgeg, of Belfast, dated 27th April, lb66, accompanying a 
Bsmple of the material alluded to therein ; 

" Some time ago 1 received a epecimeo of the enclosed suhetance 
for analysis ; and on eubniitting it to the microscope I was »ur- 

?riBed to find that it consisted almost entirely of DiatoQiaceas, 
lie person who forwarded it to me stated that it appeared on the 
Burface of a laJie near Seaforde, Co, Down, in May, 1865, and 
covered about 500 equare yard&, forming a layer three or four 
inches in thickness, having been driven by the wind into a sort of 
estuary. The smell was so intolerable that the people were 
obliged frequeutly to leave off work in the adjoining fields. I 
found it to consist, in the 100 parts, of— 

Water 87-50 

Organic matters 10*30 

Inorganic matters 2*20 

100-00 

" The mineral mafctera were chiefly oiide of iron and silica. 
You Will find the Hubstauce very rich in Diatoms." 

Mr. O'Meara had carefully esaniined a aajiiple of thia very bftd- 
BHielling stuff, and had found the following Diatoms: — Cyetotslta 
operculata, Si/nedra radiuTis, S. capiia/um, S. delieatistima, Coccq- 
nema lanceoiatum, C. parvum, C. cymbiforme, I^avicula erypta^ 
eepkafa, Diatoma elon^atutn, TabeUariaJioccutosa, FragWaria capn- 
cintt, Hpitkemia Argu^, E. ffihba, Oocconeis placenfula, JFieurogi^ma 
attenuatum, P. Spenceriif Mimantidium hidens, HitzicJiia parvula^ 
Gomphonema constrictum. Also a few sponge-apieulea ; and he 
suggested that Spongllla might have had something to do in pro- 
ducing the very had odour proceeding from this curious deposit. 

Mr. Archer exhibited a number of fresh examples of the zygo- 
sporea of some Deamidiacese, which, so far as he was aware, had 
not yet been met mth. 

Amongst these novelties was the zygospore of Xanthidium 
Jhsctculatum. Of this he showed the only two Bpecimens he had. 
ever seen ; for, although the plant itself seems to be pretty com- 
mon in suitable localities, he had never before met it conjugated, 
nor did he think the ajgospore was recorded. It is orbicular, 
large, beset with very long slender spines, broadest at the base, 
and tapering in a concave manner upwards (Eddystone Light- 
house Hke) to the bifid apices. Tbia formed an extremely pretty 
objt'ct. 

Besides that of this fine species, and in the aa^ne gathering, he 
was '"'"■'--'to show, not yet recorded, the zygospoi* of Xmithidium 
%<n ^t, too, is large, wid beeet with b^w 
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like those of Xanihidmm fmciculatum, but somewhat broader, 
and tapering upwards to tbe blunt and uncinate exttemities. 

Ill the same rich gathering the zygospore o^ Arthrodesmus con- 
iwrffens presented itself, aiid. it also does not Beem to bo before 
knoT\Ti. It forms a contrast to both the foregoingj being quite 
smooth, and altogether deatitute of spirieR. This is a fact some- 
what ainguliir in the free short forma of Desmidiaceas. 

Mr. Archer was hkewise able to show fresh apeciniens of the 
zygospore of Cosmarium marqariiif&rum in many stages. It ia 
arrayed with spines Tery hke toose of the zygospore of O. Sotryii^. 

Bphmrososma vertebratnm, too, was there also conjugated, and it 
was worth noting that the zygospore of this species is beset with 
numerous slender, subulate, acute epinea. Thia was the third 
occasion in which Mr. Archer had taken this speeiea conjugated j 
and, that the zygospores are apLnoua deserves a note, making an. 
eiception amongat filamentous genera in that fact, just as Arthro- 
desmui convergetw and a few others make, on the other band, rare 
eiceptions amongst the short free forms, in having smooth zygo- 
spores. In all books Sphwrozosma vertehratum ia, unfortunately, 
erroneously atated to have smooth, non-spiuous zygospores. 

In thia aame gathering Mr. Archer waa alao able to show fresh 
zygosporea of Staurastrum controversmn and Siaurastmm l}icMm, 
both rare, as well aa of Euoitrum biuah, and several other i more 
frequently met with in the conjugated state. 

Mr. Archer waa quite disposed to hold that, if we were only as 
familiar with the zygospores of the different species of thia Family 
as with the mature forma themaelTes, we might be able to deduce 
from the former quite aa good characters aa are presented by the 
latter; for inBtance, the difierence between the spines of the 
zygoBporea in the two related speciea, ^anthidiumjasciculatum 
and X. aculeatum. It was indeed very beautiful to see all these 
varied species distributed over the slide, sometimes in pairs ready 
for conjugation, the contents now partially emerged, and again, 
the zygospore more and more advanced and in difierent stages, 
each parent individual unerringly making choice of its own ape- 
cies — the rare, as it were, seeking out the rare, and the abundant 
freely conjugating with the abundant. 

Eeaolvedj that the members of the Club desire to express and 
place on record their unfeigned sorrow at the announcement of 
the death of Professor Harvey, one of their two honorary mem- 
bers. 

June 21st, 1866. 



Dr. Moore showed samples of the substance found in some 
quantity, scattered on the ground, houses, &C-, by Mr. R. A, 
Duke, C.B., in the neighbourhood of Templemore, County Sligo, 
after a night's rain, and which had been sent to the Eev, Pro- 
feesor Haughton under the impre&sion that it was sulphur. This 
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turned out to "be poUen of Pinea, indeed that of the Scotch Kr, 
which Dr. Moore verified by showing some pollen of that epeciefl 
side hy side under another mieroacope ; nay, Dr. Mcrore liad 
found that fieveral of the graina at Hrat thought to be sulphur, and 
then by some regarded aa posaihle insect's eggs, upon being 
moistened developed a pollen tube. 

Mr, Crowe exhibited a very minute Coamarium from Bray 
Head, which was Bufi&ciently puzirJing, aa it aeemed to come 
exceedingly close to Cosmarittm tubermilatum (Arch.), and yet not 
to be truly that form. The plant ia very minute, segments 
broadly elliptic, eoustrietion very obtuse and shalloWj iathmua 
broad, aurfaoe smooth. 

Mr, Archer said tbia seemed, no doubt, a very puzzling little 
form ; indeed, aa much so as he had ever met. Leaving the 
minute tubercles and somewhat smaller si/e of C tuberculatum 
out of view, the present plant seemed fairly to agree with that 
form. It ia to be drawn attention to that the figure of C. 
tuberculatum (' Proceedings Nat. Hist. Soc. Dub.,' vol. iii, pi, ii, 
%a. 11 — 15 ; also, ' Quart, Joum. Mic. Sci./ N. 8., vol. ii, pi. xii, 
figB, 11 — 15) gives theae very minute tubercles as much too large 
and prominent and pellucid. They, on the other hand, are 
exceedingly minute and opaque. However decidedly Mr. Axcher 
felt dispoBed to rely on the permanence of these forms, he would 
not inaist too strongly in any ease, without a much closer 
acquaintance with the tbrms in question than he had as yet been 
able to make. The plant now shown by Mr, Crowe may indeed 
be but a variety of C tuberculatum, tor the actual differences are 
but slight, but it may be premature to pronounce until theae 
little forms are more frequently met, and any characters deducible 
from their zygospores discovered. But, be it as it may, Mr, 
Archer thought that this plant could be mistaken for no other 
than C. tuberculatum. ~Not could either (if they should indeed 
turn out distinct) be at all confounded with any other species. 

Mr. Porte exhibited some pupa cases of ap hides, all of which 
had been inhabited by Ichneumons, leaving the weU-knowu 
curious aperture by which these insects made tlieir eiit. 

Dr. E. Perceval Wright exhibited sections of the pitcher of 
Sarracenia purpurea and S.flitvana, showing the peculiar arrange- 
ment of the cellular tissue of these strangely metamorphosed 
leaves, and especially the glands, which were found underneath 
the outside layer of the epidermis. He alluded to Vogl's paper 
in ' Sitzungsberichtc der k. Akad. der Wiasenschaften,' Band 1, 
p. 281. 

Dr. John Barker showed the (with ua rather rare, and withal 
very elegant) Micrasterias Amm^icanaf Ebr-, gathered on the 
occaeion of the Gleu-madur excursion. 
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Dr, Frazer, referriag to a former instance in which portions of 
the pulp of an orange had been sent to him a* hydatids taken 
from the liumao etoinach, mentioned another instance of the same 
blunder having been made within the last week. This waa a good 
instance of how easy it is to fall into an error from waat of a 
sufficiently accurate diagnosis of various objects, which may more 
or leas simulate each other, without having the emalleat afliaity or 
community of nature, 

Mr. Archer had an opportunity to show specimens of ChUochisste 
orhiculare^ quite barren, untbrtunately. These were, indeed, 
mainly remarkable for the great number of bristles isauing frotn 
the frond, wherea.a Pringaheim^ whilgt he justly regards this 
character as of little importance, describes this species aa re- 
markable for the fewness of the briatlea. 

Sir. Archer would here venture to observe that it seemed to 
him quite probable that the plant lately recorded by Dr. &ray in 
Heeman's ' Journal of Botany ' as a Phyllactidium, is in reality a 
Coleochiete j but without figureB it would not be eaay to form a 
definite opinion, and it ib to be hoped that Dr. Gray may fulfil 
hi« promise by giving a plate of his plant. 

Mr. ircher showed, likewise, a Bulbochsete in fruit, whtch he 
regarded aa Pringsheira's SulhocJttete gigantea, these epecimena 
beiog chiefly remarkable for the very short " foot " to the 
antheridium, and the eomewhat varying aijies of the oogonia, aa 
compared with Priogaheim's figures and deacriptiona of his 
species. 

Mr. Archer drew attention to the record in de Bary's recent 
work treating of Lichene, in HofmeiBter's ' Haadbuch der physio- 
logiachen Botanik ' (Band ii, p. 270), of what he (Mr. Archer) 
conceived waa nothing else than the plant we know as Ckroolepus 
ebeneum. Aa Mr. Areher had already esbibited this plant, and 
showed its structure, and referred to it on two occasions at the 
Meetings of the Club (' Q,uart, Journ. Mic. Sci.,' vol. xiii, p, 168), 
indicating reason a why it may be considered a lichen rather than 
an alga, and predicating for it an apothecium whenever it may be 
found frnited, he thought it right to mention that that idea was 
not then borrowedj and that until he saw de Bary's work a few 
days ago, he did not know that licheoiBta had already claimed 
this ppecies. 

Mr. Archer showed also a number of dried Deamids from Italy, 
thanks to the kiadness of Professor Gaghardi, which were quite 
identical with British species. 




At the Atmiial Meeting held at Uuiveraitf College, July 21th, 
Dr. Lankester in the Chair, the foUowiug Report of the Committee 
was read bv the Secretary : — 

*' In making this their flpst report of the progress and preeent 
state of the Quekett Microscopitial Club, your Committee considar 
it a subject of congratulation thtit the Club hns not ouly made a 
great step towards the carrying out the objects for which it was 
started, but can aleo, from the earnesttiesB with which the 
advantages of tte Club have been accepted by the members, 
entertain the most aauj^uine expectatioua that in the future its 
objects will he fully realised. 

"So rapidly has tlie number of menibere. incpeased, that your 
Committee found it neeeasary to announce through the chairman 
at the seventh meeting — what was already evident to the memberH. 
generally, — that the room in Sackville Street waa no longer capable 
of accomodating the Club ; and our grateful acknowledguicutsare 
due to the Council of University College for their kiadnefla in 
perjnittLng use the us of their noble Library for our meetings. 

" No small amount of our succeaa haa been due to the influence 
of our PresiHent. Ever foremost in any movement having for its 
object the advancement of popular science, Dr. Lankester at once 
placed himaelf at our coraiiiand, and although from his numerous 
public engagements his attendances here have not been eo frequent 
as he and ourselves would have desired, he will vacate the chair 
this evening (in accordance with our Bye- Laws), canying with 
him the aincerity and hearty thanks of your Committee and 
youreelvea. 

"The Committee regret to announce for the first time the Iobh 
of one of the members of the Club by death. At the June 
meeting, Mr. Joseph Toynbee, F.B.S., was proposed, on the 
recomiaeDdatioa of the Committee, as President for the enHuing 
year. At the July meeting it becomes their melancholy duty to 
record that his aerricea are loat to them for ever. The circum- 
stances under which tbis unfortunate deprivation took place are 
generalJy known to members, and nothing is left us but to mention 
bis DAme with honour, mingled with expressions of the deepest 
regret. 

** Thera^ect of class instruction has been tested with the greatest 
■uccesi^ Through the kindness of our Vice-President, Mr, P, Le 
Kere Foster, a room at the Society of Arts waa placed at the 
Berrice of a closa formed under the direction of Jlr. Suffolk, who 
has getierou«ly given much time and patience to impart to the 
member* of it a thorough grounding in those important and 
fufidatn^mtal principle necessarr to workiug with the mi<stci- 
Kope, and there is lirtlF " «ie«(m4. ^ttft., -^^A^Sto^ 
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that gentleman baa signified his wilUngneas to undertake, and 
for whtcb there have been numerous applicationB, will be equally 
successful. 

" Field eicursions, which have been long eHtabliehed in the north 
of England, ha^e not been ibrirotten by your Committee. Two 
cxperiroenta have been made under the superintendence of Mr. M. 
C. Cooke (Vice-PreBident) and Mr. W. W. Reeves. The first 
BieurBion waa to Hflmpatead on tbe 2nd ult., when about twenty 
members and their frienda attended, and an eieellent collection 
of objects was made. The second eicursion waa to Darenth Wood 
and North fleet mftrahes, on the 26th uli, when about the same 
number attendetl. Having tbe advantage of Mr. M. C. Cooke as 
their guide in the wood, and Mr. Joaeph Smith as their guide in 
the marahea, the members were able to lay in ample stores for 
microscopical work at home. 

" With regard to the formation of a Library of Books of Refer- 
ence, &c., your Committee have to announce that they have 
already received several donations from Meaara. K. Beck, W. M. 
Bywater, M. C. Cooke, ~R. Hardwicke, and S. HighJey, in 
furtherSLDcc of that object. 

" The formation of a Cabinet of Objects has been most succesBful, 
the following elides haying been presented, via. : — 

*' From Mr. Hialop, 39 slides ; Mr. Marks, 24 ; Mr. Quick, 24; 
Mr. Archer, 11 ; Mr. Hailes, H ; Mr. Bockett, 6 ; Mr, Bywater, G ; 
Mr, Breese, 5 ; — making the number 123 ; and through the 
liberality of Mr. Charles Collins, in preaenting the Club with a 
cabinet, those slides are now rendered acceseibie to tbe membera 
on the evenings of meeting. 

*' The following are the papers which have been read during the 
year, evincing much careful research and patience : — 

"Mr. M. C. CookCj on ' Work for (he Microscope;' R. Beck, on 
' Spiracka of Insects ;* M. C. Cooke, on ' Five New Forma of Micro- 
scopical Fangi ;' M. C. Cooke, ' Tlie Application of the Microscope 
to tlje discrimination of Vegetable Fibres ;' J. Bockett, on ' How to 
ArfUDgc and Keep n Cabinet ;' W. His! op, on ' A New Form of Micro- 
scope ;* J. T, Suffolk, on * CJfiss Instruction ;' J. A, "Archer, on ' The 
Eespiralory Organs of Insects;' D. E. Goddard, oq • Manipulation 
with Canada Balsam 5* M. C Cooke, on 'Universal Microscopical Ad- 
measurements ;' S. Highley, on ' The Application of Photography and 
the Magic Lantern to MicroBoopical Demonstrations 1' H. Wigg, on 
* Some Motions in the Pale Blood- corpuscles ;' N. Burgess, on ' The 
Pigment Cells of Plants in some of tlieir varied Forms and Structure.' 

" In December last a Sub-Committee waa appointed for the 
examination of vegetable fibres. They gave considerable attention 
to the Bubject during the past winter, and at the termination 
of their inveatigationa an interesting Eeport may be looked 
for. 

" From the 14th of June, 1865, when eleven gentlemen held the 
preliminary meeting, "until tbe present time, 155 membera have 
enrolJed themaelves in the Quekett Microscopical Club, and their 
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unab&ted interest in its proceedings baa been manifested, not ontf 
by the good attend Mice at the meetings, hut also by the free 
diacuseion and jEHendly intercourse which has been maintained, 
and which it is hoped maj be still further iucresised by the genial 
infiuences of a Boiree at no long distant day. 

" Satioiied with the past, hopeful in the future, it only remains 
for us to remind the members that it resia chiefly with themsdvea 
individuaDy to advance the intereats of the Club. Let the 
pleasure wbich they may have experienced at these meetings be 
extended by the introduction of their friends, and aa new members 
are enrolled, we ahjill be multiplying the sources of enjoyment, 
and at the same time be enlarging the uaefulness of the Club. 

On retiring from the office of President, Dr. Lanke&ter delivered 
a short address ; and the following gentlemen were elected officers 
for the ensuing year :— 

"PrejiWen^— Emest^Hart, Vise-Presidents — Arthur E. Durham, 
FX.3.; Tilbury Eos, M.R, M.E.CP. ; William Hislop, F.R.A.S. ; 
K. Lord, F.Z.S. 

" Treasurer — Eobert Hardwickej E.L.S, Secretary — Witham 
M. Bywater. 

" Committee — J. A. Archer ; Bicfaard Beck ; J. Bockett ; C. J. 
Breeae ; P. Le Ifeve Foster, M.A. ; W. Gibson ; H. F. Hailes ; 
S. Highley, F.G.S. ; E. Jaques ; T. Ketteringham j W.W. Reeves ; 
Joseph Smith, JS^cufsion C&mmittee — TV". J. de L." Arnold; W. 
W. Beeves ; Joseph Smith ; W. T. Suffolk," 

The first meeting of the second session, 1866-67, was held in 
the Library of University College on Friday evening, August 24 ; 
Emeat Hart, Esq., President, in the chair. After the usual 
preliminary bufiiness, the Secretary announced that the special 
classes open to qll members for the in&truction of beeiunerfl in 
microscopic manipulation, which had been so suceesslul during 
the last session, would be continued; Mr. Suffolk having again 
kindly consented to undertake the direction of them. It was 
proposed to limit the number in each class to fifteen, and, if 
necessary, several claaaea would be formed. The nest field-day 
excursion into the country in search of living natural-history 
apecimenfl will be advertieed, with the time and place of meeting, 
in the September number of Hard wick's ' Science Q-osaip.' Dr, 
Tilbury Eos, one of the Vice-Presidents, then read a paper " On 
Human Vegetable Parasites." The author's chief aim was to 
elicit from the members information in regard to the part played 
by fungi in the production of diseased eonditiona of plants, men, 
and insects ; and he confined hie remarks to the following points 
— firat, the probability of the frequent esietence of the germs of 
fungi in the textures of healthy living beiuga, and m aituations to 
which the external air has no accesa ; the modes by which fungi 
effected an entrance to those spots ; the fact that parasitic germs 
enter the systems of plants and animals at a much earlier date 
than is generally believed, through the soft textures of the young 
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isiues ; that fungi lie dormant a long time in. tlie syatem, until 
fevourable conditionB occur to promote their growth ; that fungi 
only become Bourcea of inducers of disease when they develops to 
an undue amount ; that fungi wit! not flourish on a healthy 
aupfttt-ei the distinctive features of vegetable and animal structures, 
especially artificial germination ; and the efiects, chemical and 
other, produced by the growth of fuogi. Dr. Poi illustrated all 
these difi^rent conditions by a reference to the phenomena of 
"ringworio" and allied dieeaaea, Mr. M. (J.Cooke gave a number 
of very interesting facta in reference to the parasitism of plants, 
©atireiy confirmatory of Dr. Fox's obaervationa, detailing cases in 
which the germs of mildew and ruat must have entered very early 
indeed into plants, and even been contained in the seed, develop- 
ing as the " plant grew up ;" also where the elements of rust 
entered through the first pair of young (cotyledonous) leaves. 
He also stated that he never looked for parasitic iiingi on those 
plants that appeared vigorous and healthy, but was sure to find 
them on those which looked sickly or gpew in unhealthy places. 
After a few compiimentary remarkB from the President and others, 
d and short paper was read " On a New Mode of Monjiting," 
N. Burgess, who eihibited a number of beautifully pre^ 
jeciraens in Ulustration of the process which he recom- 
*. Mr. Burgess uses slides of a much larger size than usual, 
:ii»if the whole area of a large object can be displayed in the 
le specimen, and his method is one well worthy of adoption 
amateurs. The meeting terminated with the usual microscopic 
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Descriptions of New and Bare Diatoms. Series XVIII. 
By B. K. Greville, LL.D., F.B.S.E., &c. 

(Communicated bj F. C. S. Roper, F.L.S., &c.) 
(Read Nov. 8th, 1865.) 

(Plates I & II.) 

Flaqiogramma. 

Plagiogramma decussatum, n. sp., Grev. — Valve elliptic- 
oblong, witb 2 central costae and numerous pervious striae 
composed of minute granules, so arranged as to form decus- 
sating lines. Length -0022". (Figs. 1—2.) 

Hab. St. Helena, in fifteen fathoms ; Dr. Wallich. Shark's 
Bay, west coast of Australia, in stomachs of Ascidiaiis ; Dr. 
Macdonald. Zanzibar; Professor Hamilton Smith. 

This species is so exceedingly like P. Gregorianum [Den- 
ticula Staurophora, Greg.) that it requires careful examination 
to detect the difi'erence. One character, however, is amply 
sufficient to separate them. In P. Gregorianum the pervious 
striae are merely obscurely moniliform, whereas in the 
species under consideration, under the same magnifying 
power, they are seen to be composed of distinct, somewhat 
transversely oblong granules, so regularly arranged that they 
form distinct longitudinal and transverse decussating lines. 
The valve is also considerably more robust than that of P. 
Gregorianum. The discovery of this species is due to Dr. 
Wallich, in whose notes and sketches it is clearly indicated. 

Plagiogramma Barbadense, n. sp., Grev. — Valve narrow, 
elongated, contracted in the middle, then dilated, and 
again contracted into linear subacute extremities ; costae 2, 
strong, centrical ; structure showing exceedingly fine longi- 
tudinal and transverse lines (dots) and another series of 
numerous very fine transverse pervious striae. Length 
•0035". (Fig. 3.) 

VOL. xiv. a 
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Hab. Barbacloea deposit, Cambridge estate j in slides com- 
inimipated by C. Johnson, Esq. ; exceedingly rare. 

I i-egret to say that no perfectly entire valves of this 
species Lave been obtained ; but the only deficient part is the 
striation of the inflated portion of tlifi valve. The sutiiral 
ends of the strisE are, however, quite evident, and there can 
be no reason to conclude that they differ from those of the 
narrower portion. In form it ia allied to P. lyraium. In 
stnictnre it varies from the other members of the genus, 
having, in addition to a groundwork of exceedingly delicate 
decussating rowa of dots, a series of transverse pervioua 
strije. Fine illntnination and carcfnl adjustment is required 
to bring out the characters. 

Mastooonia. 

Masioffonia Actinopty chits, (Fig. 4.) Ehr., * Bericht. d. 
Berl. Atad.,' 1844, p. 269; ' Mikrog./ pi. xviii, fig. 19. Kiitz., 
'Sp. Alg./ p. 25. Ralfs, 'in Priteh. Infiia./ p. 81 1, pi. v, fig. 59. 

As the figure published by Ehreiiberg is not quite satis- 
factory, I have been induced to offer one taken from a fine 
example in my friend Mr. L. Hardman's cabinet. The 
station given by Elirenberg is Virginia. Mr. Hardman ob- 
tained his specimens from the celebrated Moutcrey deposit in 
California, They exhibit a minutely punctate structure, and 
a very variable number of radiating lines or segments. 
Ehrenberg fixes them at 13^ but his own figure has 19, The 
valve I have copied shows 25^ and I have seen another with 
as many aa 30. It is evident, therefore^ that number in this 
case is not a trustworthy character. 
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THIOPYXia. 



Xanthiftpyxii? umbonatm, n. %^.) Grev.— Disciforme, cir- 
cular, broadly urabonate, the umbonate portion more or leas 
covered with strong short aetae. Diameter about "OO-tO". 
[Fig. 6.) 

Hab. Monterey deposit; cabinet of L. Hardman, Esq. j 
R. K. G. 

Of this fine diatom, which is by no means rare in the 
Monterey deposit, I have seen no specimen with the valvea 
in situ, and I am consequently by no means certain that it 
is a genuine Xanthiopyxis. The curve of the umbo is vari- 
able, as well as the proportion of the disc which it occnpieg ; 
and the setBe, although generally confined to the centre, some- 
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times occupy two thirds of the radius, 
to be fragile. 



The substance appears 
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CoSCINOBTSCtia, 



Coscinodiscrts detjans, n sp,, Grcv,— Disc small, with a 
smooth irregular umbilicus] granules rather large, equal, in 
radiating, not very df>se lines, wliich terminate in a narrow 
belt of minute crowded puncta; border strong, finely striate. 
Diameter about -0030". {¥\^, 6.) 

Hab, Monterey depoait J Laurence llai'dmajij Esq.; R, K. G. 

Alliedj apparently, to C Luntu smd gemmiftr of Ehren- 
berg_, having, in common with those species, a smooth um- 
bilicus and a nan'ow belt of minute puncta between the 
termination of the radiating lines and the border; but dif- 
fering from both in the strong, finely striated border, which 
appears double in conacqucncc of a fine dividing line. The 
narrow punctate belt is scarcely ao broad as the border. 
Cxrauules large> circular, conspicuous, about 8 in -00 1" in the 
radiating linea. 

CostAnodiscuft pulckelluSf n. sp., Grev. — Large; valve con- 
vex, largely reticulate ; cellulca hexagonal, somewhat smaller 
near the margin, the last row more or less oblong ; border 
strong, rather broad, with strong, aubremote strife. Diameter 
about -0050". (Fig. 7.) 

Hab. Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq. 

A fine species, with a regular, somewhat delicate hexagonal 
ccUulation, which becomes smaller only near the margin, 
the cellules of the last row being not wider, but only longer. 
The strong striEE of the border pass for a short distance into 
these oblong cellules. 

Coscmodlscus 7'obnstits, n. sp., Grev. — Large j disc convex, 
cellulate; cellules large, roundish-hexagonal in the middle, 
becoming smaller, rounder, and more remote towards the 
margin ; border vciy strong, broad, elevated, with irregular 
striae. Diameter -0045" to -0055." {Pig. 8.) 

Hab. Monterey deposit; catjinet of L. Hardman, Esq. 
I A rather singukir species, strong and robust in its general 
aspect with a broad elevated rim. The cellulatiou is coarse, 
and the hexagonal spaces are continued nearly equal in size 
to the margin ; but the cellules themselves have a rcrandish 
appearance, large in the central region, then becoming gra- 
dually smaller as they apiiroach the margin. The walla, of 
course, become correspondingly thicker, until at length the 
cellules look like mere circular perforations in the middle of 
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the hexagonal spaces* In the centre of the diac the cellules 
are 1^5 in -001". 

Coscinodisctts oltlongus, n. ap., Grev. — Disc more or less 
obloug, haviiig^ the centre depressed, and an UTubilicus con- 
taining a niunber of subremote graimlea ; surface filled up 
with radiating granules, which diminish in size nest the 
umbilicns and towards the margin, where they resemble 
minute pimcta. Length -0028" to •(K)50". (Figs. 9, 10.} 

Hab, Barhadoca deposit, chiefly in Springfield estate j 
C. Johnson^ Esq. ; L. Hardmau, Esq. ; R. K. G. 

This beautiful little species ia liable, on account of its 
similarity in form, to be taken for a variety of C. punctatm 
of Ehrenberg; but on a dose examination it appears to be 
essentially different from the figures of that diatom in * Mikro- 
geologie.' The grannies forming the radiating lines^ for 
example, become smaller as they approach both the margin 
and umbilicus. The latter is not smooth, but always con- 
tains a number of granules, which, iu the more elongated 
valves are generally arranged in lines. The centre of the 
Talvo is also much depressed. C punctatns itself^ however, 
is not very clearly eatahliahed. Ehrenberg gives two figures 
CMikr/ Tab, xvii, figs. 40, 41), the first of which is oval, 
but neither of tliem exhibits the slightest indication of one 
of the most conspicuous charactera contained in the descrip- 
tion, viz., cellules " very densely crowded at the margin, 
and forming a broad yellowish-white border.'" At present I 
am under a very strong impression that two or three oval or 
oblong speciesi belong to the American deposits^ one of which 
•may be the diatom Eltreuberg htul in view. 



BniOHTWELLIA, 

Brightwellia Johnsoni, Ralfs, MS. — Valve with the border 
composed of radiating lines of cellules diminishing in size 
from the coronal circle to the margin, and of ridge-like ribs 
at subregular intervals. Diameter about '0035." (Fig. 11.) 

Hab, Barbadoea deposit, Cambridge and Springfield 
estates, most abundant in the latter ; C Johnson, Esq. ; 
L. Hardmaniij Esq. ; R. K. G. 

This cx([uisitcly beautiful diatom is similar in size to 
B. elabora/a, but is at once di-«itjnguished by the radiating 
lines of cellules becoming smaller towards the margin, and 
by the dark ribs which radiate, at short intervals, parallel 
with them. The coronal circle of larger cellules and the 
spiral arrangement of the central cellules are very like the 
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same parts in the species above mentioned. It is seldom 
that a good view of the spiiie-like character of the ribs can 
be obtained ; but the disc now figured happened to be tilted 
up in such a way as to show it very conspicuously. 



AcTINOPTYCHUa. 

Aciinoptyckus minutus^ n. sp., Grev. — Minute j valve 
8-raycd ; the compartments alterjiately slightly raised and 
depressed, very minutely punctate ; umbilicus in the form, 
of a minute cross, with the ends truncate. Diameter 'OOl?". 
(Fig. 13.) 

Hub. Monterey deposit; cabinet of L. Hardman, Esq.j 
very rare. 

The smallest species of the genus, with the surface nearly 
eveiij and the cellulation &o minute as to justify the term 
punctate. 

Heliopelta. 

Heliopetta mtida, n, ap., Grev.^ — Disc with aix compart- 
mentSj the cellulate ones with 4—5 marginal spines ; central 
space obtusely hexagonal^ containing a circular umbilicus j 
margin narrow, with a fine line running through it, and no 
perceptible strise. Diameter ■0040". (Fig. 18.) 

Hub. Deposit at Los Angelo3_i Cahfornia; L. Hardman, 
Jlaq, ; very rare. 

I To my friend Mr. Laurence Hardman we are indebted for 
the discovery of what appears to be an unquestionably nefr 
species of this fine genus, and individually 1 have to thank 
him for enriching my cabinet with a specimen. Whatever 
view may be taken of the species described by Elirenberg, the 
Califomian disc differs from all of them in the non-striate 
rim and in the well-defined non-stellate centre. The latter 
is an hexagonal umbilicus, containing a circular nucleus, and. 
of a thicker and more opaque substance than the stellate 
central space in the other Heliopalta. The margin is rela- 
tively najf rower, and the cellules larger. 



EUPODISCUS, 

Eupodiscus minulus, n. sp.^ Grev. — Small ; disc slightly 
convex, obscurely cellulate, with four circular, submastoid 
processes, distinguished by a prominent lip on- their marginal 
side. Diameter about "OOaO", (Fig. 13.) 
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Hab. Barbadoes deposit^ S prill gfi eld estate j cabinet of L. 
Hard man, Esq. 

Considerably smaller than E. obsmrus^ and, like that 
species^ pOHseasiiig four processes, but is not otherwise allied 
to it. I place our present little diatom provisionally in 
Eiipoducus, but am doiibtfid whether that be its true posi- 
tion. The processes, whieh are situated near the margin, are 
somewhat similar to those of the genus Cruspedoporus, having 
tbe edge next the margin of the disc considerably raised^ and 
with a thickened lip. The sh-ucture is rather obscure, but 
can be made out to be a faint, uniformj^ minute^ roundiah 
cellulation. 

AuHscus Hardmankinug, n. sp., Grev. — Large j valve 
cufCulaTj with two tiroccsscs ; whole surface more or less 
granuloae ; umbilical space four-ang^led, the angles attenu- 
ated, two of them passing to the base of tlie obovate ridges 
within which the processes arc placed, the other two passing 
into rough transvei-se liiiea, terminating in a sort of capitate 
mass of radiating short lines and granules. Diameter "0040" 
to -0055". {Vig, 17.) 

Hab. Monterey deposit; cabinet of L. llardmanj Esq, 
There is no genus of diatoms in which a greater %*ariety of 
sculpture occurs in proi>ortion to the number of species than 
in Auihctis. The present most remarkable disc, of which I 
have seen a number of examples, is quite unlike any of those 
previously described. The most striking pecubaiity is the 
attenuation of the angles of the umbilicus, especially those 
Trhieh ai'e intermediate with the processes, which ai'e pro- 
longed into more or less distiuct linear channels, ending in 
intra-marginal knobs or rough clusters of short radiating 
lines. These knobs are counected with the ridges surmount- 
ing the processes by a few fine, sometimes obscure lines, 
atretched, as it were, across from one to tbe other. 

BiDflULtHlA. 



Biddulphia, Johnsomana, n. sp., Grev. — Large; frusfitules 
oblong, turgid; valves broadly oval^ very minutely scabrous, 
destitute of spines, with larf^e, very shortly produced, 
broadly truncate processes. Diameter of valve '0040" to 
0055". (Figs, 14., 15.) 

Hab. Moron deposit; very rare; C Johnson, Esq. 

This very rare species has considerable aflSnity with B. tur- 
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gida, which it resembles in general form and. dense structure, 
and especially in the shoi'tj broarlj flat processes, I have been 
una!»Ie to perceive any trace of spines, nor is there any 
iiidieation of a rough line or fringe of apiculi, like that in the 
valve of B. turgida. Like moat of the other members of the 
genus, OUT new species varies greatly in size. 

Biddulphia? mammosa, n, sp,^ Grcv. — Valve in front view 
produced at tiio angles into large, elliptical, mammaeformj 
minutely punctate processes ; median surface slightly convex, 
and transversely remotely striate j the rest of the surface 
smooth. Length of valve '0040". (Fig. 16.) 

Hab, Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C, Johnijou, Esq, 

We have here another of tlie dubious forms of which so 
many occur in the Barbadoes deposit, and of whicli it ia 
desirable to place on record. It is fortunate that although, 
in the absence of the end view of the valve, we cannot 
describe the exact contour, characters amply sufficient for 
the determination of species jire obtaiued from the front 
view. At least this has been found to be the case in the 
fossil Biddulphies and Hemiau/ida from BcU'batioes, The end 
view of the valve of the present species must be very beautiful, 
being apparently composed of a series of long, linear, traus- 
erse celluleSj, traversed by a median line. 



TaiCEHATIUM. 



Tnceratium Robertsianum, n. sp., Grcv, — Large; valve 
with gibbous sides and subobtuse, slightly produced anglesj 
a short, horn-like process at each angle, and 1 — 2 strong 
spines, arising from the surface within the margin on each of 
the sides; cellulation hexagonal, large^ equal; margin broad, 
elevated. Distance between the angles '0043". (l^ig. 22.) 

Triceratium grande ? — ' Brighton Mic. Jour.,' vol. i, p. 
249, pi. iv, fig. 8. 

Hab. Woodlark Island, South Pacific j in a dredging com- 
municated by Dr. Roberts, of Sydney, 

For nearly two years I have refrained from making any 
use of the drawing of this diatom, in the hope that I might 
be enabled to come to some satisfactory understanding rela- 
tive to T. Favus and its varieties. In the mean time multi- 
tudes of that species have come under my observation, and I 
have met with no form which tended to unite the one under 
consideration with that species. T. Faims frequently oecura 
with the sides of the valve " slightly convex,^' in accordance 
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witli the specific character adopted by Mr, Baits (' Pritch, 

Inf.,') ; but a slight ranvexity is very different from the 
prominent gibbous curve in the valve now before me. The 
presence of strong spines also, by themselves of very uncer- 
tain value, eontributes, in connection with the other charac- 
ters, to confer upon it great prima facie distinctness. Size 
alone is of Uttle importance, but it may be well to state that 
it is scarcely more than half that of T. Favtis, as figi]U'ed in 
the ' Synopsis of British Diatom acese/ At the same time the 
margin is far more decidedly defined, and the reticnlation 
more delicate. After all, however, it may turn out to be 
nothing more than an extreme form of 7'. Favu^, to which 
Mr. Ralfs seems disposed to refer T. ff ramie of Brightwell. 

Tnceratium Stokenanum, w, ep., Grev. — Large ; valve with 
slightly concave sides and subobtuse angles ; surface "with 
subremote, roundish, irregularly radiating cellules, minute 
in the centre, becoming large towards the sides and angles ; 
angles imperfectly cut off by two vein-like lines springing 
from the margin on each aide, obscurely united in the middle ; 
margin strong, remotely striate, Distance between the 
angles -OOOr. (Fig. 23.) 

Hab. Moron deposit. Province of Seville j Rev. T. G. 
Stokea ; extremely rare. 

This fine species appears to be allied, as my kind corre- 
spondent Mr. Stokes remarks, to T. areolaium of the Bar- 
badoes deposit, being of the same form, and having a very 
similar radiating cellulation ; but it differs in being a very 
much larger species, and in having the angles partially cut off 
by a pair of veiu-Hke undulating lines given off on each side, 
which become faint and obscure towards the middle. The 
pair nest the angle are less distinct than the others, and 
would probably be found obsolete in some specimens. The 
cellules are sometimes oval, and are larger and more regidar 
as they approach the angles. Tlie Moron deposit is remark- 
able for the small number of individuals of the new species 
which have been found in it. No one but Mr, Stokes has 
been so fortunate as to discover the subject of the present 
notice. 

Triceraiium inelegant, n. sp., Grev. — Small ; valve pulvi- 
nate, with straight sides and broadly rounded angles j 
whole surface filled with irregularly radiating, somewhat 
remote, oblong, rather large granules, except the angles, 
which are minutely punctate. Distance between the angles 
•0025". (Pig. 31.) 

Triceraiium obtusum F Ehr,, ' Mikrog.* Tab, xviii, 
fig. 48. 
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Hub. Monterey deposit ; cabinet of L. Hardman^ Esq. 

Allied to T. tesselatum and robustum, and more nearly to 
T. obtiisum of Elirenberg; but that close observer would 
scarcely have omitted in his figure of the latter species the 
crowded puncta in the angles of the Monterey diatom. Never- 
theless I think it right to quote it as a doubtful synonym. 

Triceratium dulce, n. sp., Grev. — Small ; valve with slightly 
convex sides and subacute angles, the margin with oblong 
striae ; surface depressed, with radiating lines of remote 
punctiform granules ; angles raised, and filled with minute ' 
puncta. Distance between the angles "OOSO." (Fig. 20.) 

Hab. Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johnson, Esq. ; very rare. 

A very elegant species, of which but few examples have 
occurred. It is remarkable for its depressed surface, so that 
when the angles are in focus the central puncta are scarcely 
perceptible. The angles do not appear to be very prominent, 
but are so abruptly elevated that the vertical view of the side 
might be takeii at first sight for a transverse line. The central 
puncta are minute, faint, and remote, becoming a little 
larger towards the margin. The latter is rather broad, and 
marked with elegant, oblong striae, 8 in 'OOl". 

Triceratium mammosum, n. sp., Grev. — Minute, with 
thick, produced, rounded angles, fiUed with minute puncta 
and straight sides (reckoning from the base of the angles) ; 
the central space hexagonal, marked with remote and scat- 
tered puncta. Distance between the angles 0015". (Fig. 19.) 

Hab. Barbadoes deposit, Cambridge estate j in slides com- 
municated by C. Johnson, Esq. ; extremely rare. 

Very conspicuous at a glance, from the large, produced, 
mammaeform, hemispherically rounded angles, which, being 
covered with puncta, appear out of all proportion to the rest 
of the valve. Central puncta circular, irregularly scattered. 

Amphitetras. 

Amphitetras elegans, n. sp., Grev. — Small ; valve with the 
sides slightly concave in the middle ; angles rounded, termi- 
nating in a small,ring-like pseudo-opening; cellulationminute, 
radiating from the depressed centre, somewhat smaller and 
more crowded within the angles. Distance between the 
angles -0025. (Fig. 24.) 

Hab. Monterey deposit ; L. Hardman, Esq. 

A most beautiful small species, elegantly radiate, with a 
very narrow simple margin. The pseudo-openings have the 
appearance of being the ends of short hyaline tubes. 
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Further Observaiions on /Ae Vegetable Parasites, particularhj 
those infeMhit/ the Human Skfn. Bj Jabez Hogg, 
F,X..S., M.R.C.S.,&c. 

(With Plates lU & IV.) 

Mr. Pbksident, — Since you ditl me the honour to ask for 
a contribution to the 'Transactions of the Microseopieal 
Sociiity' during your terra of offii.% I thought I could not 
better cubage an evening thuu by putting together a short 
account of some fiirther ohscrviitions 1 have been making, 
during the reccssj, on the idt-ntity of the parasitic fungi 
infesting the human skin. And I must request the members 
to receive the few remarks I am about to make as a conti- 
nuation of the investigations. 1 eommnnicated to the Society 
at the end of 1858, and which were published in our 'IVans- 
actions/ January, 1859, wherein 1 endeavoiu'ed to show the 
true charatler of the ao-called parasitic diseaseis of the skin, 
their common origin and identity, and also the universal 
dietributiou of these parasitea tliroughout nature. 

You will, I am sure, pardon a small degree of vanity, 
when I say that it is exceeilingly gratifying to me to find 
that the publicatiox^ of the pajner just referred to seems to 
have been the cause of directing the attention of other 
obsen'crs to this very important subject. For by the labours 
of scientific men diseases of the skin have been gradually 
resiicued from the hands of the cmpii-ic ; and as they are now 
acknowledged to be constitutional rather than local affec- 
tions, a simpler and more effectual method of treatment for 
the cure of some of the greatest ills that flesh is heir to, is 
distinctly pointed out, and at once resorted to. But whether 
future investigations will tend to confivm au opinion now 
gaining ground, to the effect that the poison-germs which 
produce the more alarming infectious diseases are likewise 
of VL fungoid nature, 1 am not at all prepai'ed to say. But of 
this wc may be quite certain, that it is on^y by the aid of the 
microscope, in the hands of those who will patiently sit them- 
selves down to interrogate nature, ''^that we eau ever expect 
to make out the character of those poisons which, generated 
in one body and conveyed to another, produce such terrible 
destruction to our race.''*' For these microscopic germs, in- 

* Dr. Bcale, in a liiglijj valuable scries of lectures " Ou tlie Passage of 
Geruiittal or Living' MBtler from QiieOr;;[iuiani to aiiollier," [mWialiediu Lhe 
* Medical Times and Gaiette,' 1SS4, enters into tbe question of contagion. 
He believes that wbea ffefm'mal malier lias its powers of growlti perTerted or 
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visible though ttiey be to the unaided sight, are neverthelees 
produced, in iiiyriiids in the earth, tiir, atid water aroiuul usj 
and are so dimiuutire that ordiimry motes floating al>out in 
the atmosphere are large in comparison. And when we 
reflect on the very remarkable powers oi' lite posaesaed by all 
— and tlie fuufj^i in particular — wliich arc t'oyofl to resist 
a moist heat equal to that oi" boilinj^ water, and also an in- 
tense frost, vvitliout at all losin{i; their powers of gerrai* 
nation, we can no hingcr feel !anr|}rised that their spores are 
found penetratiugf the liaira of the head or the hair-follicles 
and epidermic eells of the body; nor, indeed, that they 
should penetrate the internal parts, even where the hard tex- 
tures, the bones, do not escape their destructive iufluence. 
For the very reason that these pests, botrj'^taceons or rayco- 
dermatona fnngi, are found both u[Kni the external and in- 
ternal surfaees, it is proposed to divide them into Epiphi/ies 
and Etdophytt's. 

Altliough, as I have before pointed out, it is not possible 
that in either of those eases fnngi originate disease, it is 
pretty certain that they frequently aggravate it, and once 
let the Bporea establish themiselvcs on any part of the body 
where the secretion is not antfieiently active or healthy, and it 
is a difficult matter to throw off" the intruder. 

ThesCj then, were exactly the conclusions I had arrived at 
seven years ago, and since this subject has engaged the atten- 
tion of our countrymen, it appears that men who are deservedly 
eminent on tbe Continent have been led to examine into the 
truth of these researches, and the result has been that Bazin, 
Hebra, and others, have considerably moditied their views 
and reduced the number of species. 

It willj bowever, assist our investigation if I enter very 

degraded, it may obtain a power of indefijiitc tiiidti plication, like iLe pus of 
an iibscess or tfie secretion from purulent opIiliialmUu Siicli pus, that \a, 
such degradetl germinal matter, lie iiiis shown to have the power of iude- 
pendeut growth under various- cotiditiona, and to be capable of iiuiiiilHJuing 
its vitality for bng periods, if not completely deprived of aioisture. When 
introduced into imolher animal's body, offering favorable conditions, it in- 
creases and multiplies. It would appear, then, tliat the growth of ill-con- 
dil ioned germinal matter may be accompanied by the deveio|)nieut of poison 
ia the organism that supports it; just as the growtL of mould changea the 
quality of breail, or cheese, or other subatence, on and in whicli it is found. 
He does not, however, assume ibe CKistence of spores or othei- bodies, wlioae 
presence he has uot yet discovered, but appeals rather to the germinal 
matter whose existence and growth lie has demonatrated ; and although he 
does not took for the axtiiictiou of all contagious diseases, yet he dops espect 
that much good will be derived from keeping tliebody in an unsusceptible state 
— by living in good and pure air, by dryness and plenty of auDiiplil, aad es- 
jiecially by general cleaiilineas, B3 preventives of these forms of di&Gafiie. 
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briefly into the early history of the parasitic diseaeesj and 

their recognisetl division into spefica. 

It \i now more than a quarter oi" a ceiituiy since Bassi, of 
IViiiaii, discovered the vi?gctable character of ft diseai?e which 
caused great devastation among silkworms; and, ahout the 
isaxiic time, Schtiulein, of Berlin, was led to the detection of 
certain cryptogamie vegetable formations in connection 
with skin diseases. The observations of this distinguished 
man Unvc been abundantly confirmed by Gruby, Reraak, 
H.ol)in, Kiichenmeister, Bennett, Jenner, and othci'Sj, most 
of whom attempted to identify the fungus with the disease 
which they believed to be produced by itj and in this way 
Beparate and detach some of the most common ^kin diseases 
from the rest, and so regard them simply and almost exelu- 
Bively as fungoid or parasitic diseases. Thus, the parasite 
supposed to be peculiar to, and productive of, each disease 
has been minutely described, and honoured with a name 
derived from the name of the disease which it is supposed to 
have originated) as appears in the following table : 



WlLLiN. 



Bazik. 



Porriscfl favosa and Tines fuvoaa 



Wiiifoif. 



Fuvus 



Porrigo scutulata 'J'iuea toHsurans'TrifllK^sls fLr- 

I I liJiacpa 

Porrigo decaivaiis Tinea depaWan&Alojieciii 
Menlagra Tinea sjcosa ;SjC03is 



pAHAsrrE. 



Pityriasis versicolor Pityriasis 



'Cliloiisma 
I 



AchoTiDH SehdnlHnii, 

Trieophyion (ossurans. 

Microsporon Audouiai, 
Muidnjttirun. mentagra- 

Mictospo ro/i furfar. 



Now, this very tempting theory involves an important 
principle of pathology, inasmuch as it places the parasitic 
fungi above described in a category by themselves, and in- 
vests them with characteristics entirely at variance with 
those of the natural history of the family of fungi, whose 
leading feature appears to me to be that of selecting diseased 
and decayed structure as the soil most essential to their 
existence; whereas this hypothesis assigns to them healthy 
organized matter to live and prey upon, and thereby esta- 
blishing specific diseases. In examining into the truth or 
fallacy of this theory by the light of physiology, we must 
bear in mind that the surface of the human body is supplied 
with a delicate covering, one office of which is to excrete, 
and another to eliminate or exude, effete matter from the 
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blood. The excretion eousists chiefly of epithelial scales, 
and the exudation is mostly made up of fluid and gaseous 
matters, which sometimes become condensed and dried on 
the surface of the epidermis. The epithelial scales are 
friable and separable by very slight friction during health, 
and the transpired fluid makes its free escape, under ordi- 
nary circumstances, without any assistance from without. 
But want of cleanliness, deficient exercise, and much more 
frequently a deranged state of the health, especially a vitiated 
condition of the body, interfere with the natural processes of 
elimination ; and then the skin itself becomes diseased, and 
in this diseased condition may become infested by parasitic 
fungi, the spores and filamentous threads of which find a 
nidus in an abraded portion of the cuticle ; or, what is more 
generally the case, the shafts and roots of the hairs are 
invaded, the hairs become brittle and stunted in growth, and 
at length perish and fall off'. 

Dr. Tilbury Fox, who in 1863 published an excellent work 
on ' Skin Diseases of Parasitic Origin,' was the first to call 
the attention of the profession to a point of considerable 
practical value in conjunction with parasitic growths, namely, 
that whenever we find fungus in connection with a skin 
disease we must look upon it as a something superadded 
to the diseased condition — " a complex condition, an eruptive 
disease ^/m» a tinea'' (parasite). By taking this definition 
as our guide, we may say without hesitation that "the 
pathognomonic sign of parasitic disease of the surface is the 
infiltration and destruction of the hairs by the spores ; and 
the diagnosis can in nowise be considered perfect until 
spores or mycelia have been detected by the microscope." 
For the future, then, we must look upon parasitic disease as 
wo?i-existent without this test. I cannot, however, admit 
that this complex condition at all invalidates, as Dr. Fox 
would seem to imply, the opinion expressed by me in my former 
paper, namely, that the growth of a fungus is not necessarily 
pathognonomic of any special form of skin disease ; nor do I 
quite think, with him, that the complex eruptive condition is 
so entirely of a secondary character simply because in tinea 
decalvans we sometimes find the parasite in the perished and 
falling hairs unaccompanied by any eruption of the skin. In 
the course of my experience, which appears to slightly differ 
from Dr. Fox, I happen to have seen in my friend Mr. 
Hunt's practice cases of alopecia, sycosis, porrigo decal- 
vans, &c.,* with a scaly desquamation preceding the perishing 
and falling of the hairs, and at the same time unaccompanied 
* See former paper, Vol. VII, 'Quart. Jour. Micro. Science,' 1859. 
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by parasitic growth ; therefore I still believe that an 
cniptivi'! conditinn or an aUi-aded ftrt*retiiig surface in a very 
ncci'Hsary part of the diseiiac, aiirl tliat then the skin affords 
a more particularly favorable soil for the dei'^clopmnut of the 
fuiifjus; but leaving this part of the auliject for the present, 
1 shall proceed to show in an experimental anrt, I trust, a 
satisfactory way that the same species of fungus often 
exhibits varieties of character, as well as form, at different 
stages of development and under varied influences j so much 
so, " that neither size nor outline affords any basis for dis- 
tinction into species until it has been ascertained, from en- 
tensive comparison of forms brought from different localities 
in the widesit area over which the species can be traced, what 
are the average characters of the type^ and what their Tange 
of Titriation." (Bentham.) 

First, with regard to collecting and taking fnngi, I find 
that the prevalence of damp or moist close weather is espe- 
cially favorable for the purpose ; while in an opposite 
condition of the atmosphere — fine frosty weather — I have 
rarely lieeu able to secure a supply; and, mnreover, my ex- 
perience has proved to nic that in the winter season diseases 
of the skin accompanied by parasitic growths disappear from 
amoug the poor who frequent our skin infirmaries. Mr. 
Hunt also finds that season brings with it its own peculiar 
type of skin disease. 

It appears that at particular periods of the year the atmo- 
iphere is, so to speak, more fully charged with microscopical 
atoms than it is at others. The spores of the moulds, 
o^pergiUif peniciUiay and pucciniaf are perhaps the most widely 
distributed bodies, and towards the end of the hot weather, 
or about autumn time, they arc very abundant. Among those 
who have takeu them at this period of the year we must ever 
associate the nanie of one of our body, the Rev. Lord 
Godolpin Osborne, who, I believe, first experimented in this 
way during the cholera visitation of 1858. He exposed pre- 
pared slips of glass, slightly moistened with glycerine, over 
cesspools, gully-holes, &c,, near the dwellings of those where 
the disease appeared, and caught what he named aerozoa — 
chiefly minute germs and spores of fimgi. I was favoured 
with a few specimens, one of which 1 have placed under a 
microscope on the table for the purpose of comparison with 
the more recent specimens taken by myself two months ago; 
a drawing made trom this (see Plate Y, fig. 4) exhibits sporea 
almost identical with those found in the skin, &c. 

From the year 1858 to the presctit time I have amused 
myself by catching these floating atoms, an'^ "" *'ar as I can 
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judge, they are found everywhere, and in and on evi^v roii- 
ceivable thin|^, if \vc only look cIosr enotifjh for them. Kvrn 
the open noouth ia an excellont trnp ; of this there is ample 
evidence, since wc often find on the delicate membrane lining 
the mouth of the sneking, crying infant^ and on the cli|»}i- 
theritic sore throcat of the adult, the destructive plant 
Oi'dimti a/Mcans. The human or animal stomach is invaded, 
and in a certain deranged condition we find the Sarcina 
ventricuH, with its remarkable-looking- quaternate spores, its 
tornlsej fee., seriously interfering with the functions of this 
organ. I may mention a curious fact in connection with 
stomach fiingus, the discovery of Lehmann, namely, if an 
emulsion of casein (the casein of sweet almonds) be mixed 
with a small quantity of amygdaline and then introduced into 
the stomach of the animal, it very soon ferments, and the 
yeast-fungus quickly changes the chemical eonstitnents of 
the mass into the poisoTions snhMtance oil of bitter almonds^ 
and thus destroys the life of the animal. 

In specimens of the vomit from another fearful disease, the 
yefhwfeverj sent to me from Beiinnda, I found a large Jid- 
mixture of spores and torulae, with altered blood-corpuscles 
and disintegrated epithelial scales.^ Mere, then, we have 
striking examples of the ravages committed by the fungi, but 
I think no one will say we arc justified iu atti'ihuting either 
fever, thrush, or diiihtheria, to the presence of the OVdinm 
found in councetion with these diseases. I might go on multi- 
plying examples of a similar kind ; but as that would intK>n- 
veniently extend my paper, I will rather proceed to give the 
results of experiments made with thc/f«7/j fungus taken from 
the human body. 

At the time I read my former paper I was unable to show 
the results of any examinations, or, indeed, make more than a 
passing allusion to favus, althougli a well-known form of 
disease, from the circumstance of its having attracted the 
attention of Schonlein, who found a fungus growth always 

* My own obserTalions on flic nresenee of fungi jii these vomits receive 
confirmation from Dr. Bucbanaii, wlio was sent by tlic Privj Council to make 
inquiries into the outbreak of jcHow fever at Swansea Inst September. 
Upon making a microscopical examination of tlie vomits he discovered large 
quantities of funpiis-spores, chanf^eii blood-cells, &c. Last year I met with 
fungus-sporea in the cnamber of the €je, a still more reniarliable portion of 
thefiuman body, than any above alluded to. A man fifty years of age, came 
to me compiaiiiing^ of impairment of sight, Rh atlentiou was first directed 
to the defect by the very unusual appearance of a small "pkul-like body" 
alM-ajs before liim. By a careful cxamiimliou of tlie eye wi(b a magnifying 
ophthaiuiDscope I was quite able to satisfy myself of the pre&euce of a amall 
group of puccinia spores in the vitreous liuntour. 
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mtxed wiUi favus cmste. The disease U ou^ commonly 
known as cupped rifigwnrtn, or honeycomb scall, and is tio* 
ritrely s^ecD in this metropolis; therefore I coosider myself 
fortunate in having been able, through the kindness of my 
friend Mr. Hunt, to investigate three cases, from each of which 
X collected scales for microscopical examination. I have 
here a few of the peculiar-looking crasts, and it will be ob- 
aen-ed that they are cupped in appearance, and of a dingy 
: yellow colour. Tiic crust is almost entirely cooiposed of the 
Ackmi&fi, mixed with epithelial scales and broken hairs. 
When the fungus once establishes itself, so fearful are its 
ravages that in a very short space of time the whole of the 
cutaueou.s eui'face, with the exception of the palms of the 
hands and soles of the feet, becomes covered with it. I 
attempted to obtain a photograph of one of the patients, but 
cannot say very suceessfuny ; the print gives but a faint idea 
of the diaagrecable picture really presented to the sight. 
Large masses of the crusts fell off daily, each one leaving its 
mark Ijeliind. As the spores penetrate the hair-follicles they 
destroy the sheaths of the Iinirs, which shrivel up and lose 
their colouring raattcrj and then break offj leaving the si 
i-dXiG bald. 

The fact of the surface becoming so entirely denuded is 
explained in this way: — -The shaft of the hair is less in eir- 
cuTiiference than^the bulb, and consists of hardened, shrunken 
epithelial cells, almost devoid of germinal matter; and the 
further removed from the bulb the less of vital power does it 
possessj and conscqueiitly, when its nutrient supply, small 
even at firnt, become interfered with and lessened by the in- 
creasing spores, it loses the little vitality it ever had, dies, 
and drops off. And in thisj as in other cases, the fungua 
feeds upon the dead, and not the Itvingj material. 

If we now take a crust and examine it more cloaely, it wdl 
be seen to be raadc up of an outer and older part, thick and 
dark in colour, the fungus being here in a more advanced 
stage, and chiefly composed of spurangia, spores, and myeelia, 
with fragments of several liairs imbedded in them. The 
under or inner and younger layer is paler iu colour, and 
consists of spores mixed with epithelium, fatty and granular 
matters, and sometimes pus ; and I suppose we may consider 
that in some cases a \'Qi'j large quantity of the latter iugre 
dient (pus) has been mixed up with the outer parts of 
crusts. Mr. A\"ilsou started a new theory, founded ^ 
exceptional condition, namely, " ihaf the j'avm ^" j^9 
produced from the dtTtttjpmetit of the 7it(clei ofpu^ amusef' Bj"''^ 
ihe parasite is not a veimtahle, or that, if it f^^ ^^^ ca '^'iirf^ 
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looked upon as an example of the conversion of an animal into 
^a vegetable product. It is quite poaaible, without a careftil 

icroscopical examiuatioHj, to mistake the stroma^ always 
present in large quantities in favu.s crusts, for pua. TMs, I 
tliinkj is a mistake often committed by the more casual ob- 
server. We will notj however, enter into any disenseioti 
upon, tliis theory, nor upon one still more improbable, " thu 
spontaneous generation hypotheais" — of all hypotliesea the 

ost gratuitous ; I was almost about to aay absurd. 

I must now be permitted to add a few words upon the 
physical aspect of persons suffering fi'om favuitf because, as 
I have already stated, and not wdthout proof, that such diseases 
are the embodiment^ or rather the impersoaification, of a 
weakly, unhealthy state of the body, well understood as 
the scrofulous habit ; and associated with a dirty or neg- 
lected state of the skin in the majority of cases, Hebra, the 
great authority on skin diseases, lays much stress upon the 
feature of dirtiness as a cause of favus, and goes so far as to 
say that this accounts for its rarity among the upper classes 
of society. " The subject of one of the worst cases,^' says 
Mr. Hunt, " was a puny, half- starved boy of seventeen, whose 
appearance was that of a child of nine or ten. When he was 
taken from his miserable home into purer aii", and well fed, 
the crusts died and dropped ofl*; but when he returned to 
the TtTctched habitation of his parents, situated in one of the 
filthiest parts of Lambeth, and was iusufiScieutly fed, the ve- 
getation ^ew again most rapidly — flourishing in the vitiated 
fluids like a vine in a mass of stercoraceous mould/' From 
this boy I obtained, in 1859, large supplies of the fungous 
crusts, and at that time, to make sure of the results of my exa- 
minations, I sent portions of the same to friends upon whose 
esperiments I could rely for the confirmation of my own. 
Having perfectly satisfied myself, and not by one but by 
many trials, that the achoriou (favus) produces as good a 
ferment, and nearly as briskly, as healthy yeast, when added 
to barley-wort, -with only a slight difference of size and form 
**a difference of degree, and not of kind," my next esperi- 
ment was one slightly varied, for the pmrpose of observing 
the modifying influence of light over these fermentations, 
and at the same time ascertaining if this agent at all affected 
the character of the results. I was, perhaps, led to make this 
observation from finding that yeast requires for its more per- 
fect growth, not only a proper temperature, but almost occlu- 
aiou from daylight — a fact that appears to hold good in the 
development and growth of most fungi. I therefore^ in April 
procured a supply of fresh wort from a brewery, which 
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I divided into three equal portiona, and, for the sake of con- 
veuience, numbered 1, 2, and 3. Into Nos. I and 3 I put a 
few favua crusts j No. I was put carefully away in a darkened 
place, the temperature of which was about 70° Fahr.j Nos. 3 
and 3 {the latter beijDg simple sweetwort only) I exposed to 
a good light in my sitting-room window, where the tempera- 
ture ranges from G5° to 75° Fahr.; and each bottle was closely 
corked. On the second day, upon cxamimng a portion of 
1 and 2 with a 4* inch power, I found fermentation had com- 
menced, a film eproadiug over the whole surface of the liquid. 
lu No. 1 were seen a fair quantityof yeast-cella,Tarying in form 
and size ; shown in PI. Ill, fig. 1^ a. No. 2 was in a more ad- 
vanced stage, and some of the spores were rather larger than 
in No. 1 , On the -ith and 5th days I took portiona from all 
three bottles. That from No, 1 gave the best results j the 
spores, ycast-cclla, were more numerous and spherical in 
form, well filled with granular matter and numerous monili- 
form chains of smaller spores and amorphous stroma, shown 
in fig. 1, b. Compared with a small portion of fresh yeast 
from a beer-barrel, fig. 3, the cells and spores appeared 
about half the size (in the draining, however, they are repre- 
sented too small) . In specimen No, 2 spherical cells were 
fewer and smaller, with groups of ovoid spores mixed with 
torulse., and bacterium-like bodies floating rapidly about; 
here and there were seen tufts of peuicillium, represented in 
fig. 2, a. In the sweet wort No. 3 were numerous ovoid 
spores, without granidar matter, but highly refractive, and 
not unlike fat -globules. 

On the 10th day the changes seen in specimens taken from 
each bottle were still more marked. Prom No. 1 the spores 
were more numerous, but certainly rather smaller^ and vari- 
able in form, and the greater portion of them were filled with 
granular or nuclear matter j there were also groups of torulae 
mixed with still smaller spores, fig. 1, c. This specimen 
when the cork was removed from the bottle, gave indica- 
tions of the presence of carbonic acid, and the odour was 
that of good fresh beer, and the greater portiou of the heavy 
yeast had fallen to the bottom of the bottle. No. 2, on the 
contrary, had become quite of a dark coloiu*, smelt sour, and 
the spores had much decreased in size, granular matter with 
bacteria being by far the more numerous; represented in 
fig. 2, b. The wort in No, 3 was atiU sweet— of a some- 
what vinous sweetness — and the top was thickly covered over 
by a whitish, floeculent, filamentous- looking maas of mould. 

A fortnight or rather more elapsed, and then another exa- 
mination gave somewhat similar results. No. 1 was still per- 
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fectly avvcetj while No. 2 waa more sour, and of a dark rwl 
colour ; the filameDtoiiB masses were broken up, and had fa! leu 
to the bottom of the fluid, and the svirface was sHghtly covert'd 
with a mould. No. 3, altliough smelling somewhat Uke bad 
witie, wus not much altered in culourj but on its surface the 
aspergillua was growing. Six months later No, 1 waa per- 
fectly eweetj exhibiting well-marked spores and torulie; 
No. 3 was rather more decomposed than it was on the former 
examiuation; and No. 3 reoiained the same. 

NoWj upon comparing the fermentation of the aehorion 
fungus Avith that of good healthy yeast, it will be seen to be 
almost identical. In the first place, it is as actively carried 
on by the former as by the latter. There isj howevcrj just a 
slight difference in the size of the spores or cells already 
mentionedj those from yeast being the larger and more nearly 
sphcricalj with a greater number of reproductive apores^ that 
isj cells with a single, clear, nucleated cell in their interior, 
while otlier» are HUed with a darker granular matter, and 
having only a alight tendency to coalesce or become fila- 
mentous^ while the aeliorion arc for the most part ovoid 
and very prone to coalesce and produce elongated cella 
or torulae. Now, with reference to the slight difference 
in sizEj we must look upon this as a matter of very little 
importance; for to the presence of light iu the one case, 
and its almost total exclusion in the other, this difference, 
I have no doubtj is almost entirely due. It would be 
more trustworthy if comparisons of this kind could be made 
at the same stage of developmetit ; for be it remembered that 
yeast obtained from a brewery is in a more favorable state, 
inasmuch as it is stopped at a certain stage of growth or de- 
velopment, and then set to begin its fermentation over again 
in fi'esh supplies of a new pabulum, which gives increased 
health and vigour to the plant ; while, on the other liaudj, the 
aehorion, or favns fungus, is obtained and used in an ex- 
hausted state from an already ill-nourished or starved-out 
soil. Neither can wc attach much importance to differences 
of size and fonn of the spores, for even this occurs in yeast 
ferment ; and although the ovoid is most frequently seen in 
aehorion, it is equally common to yeaat when exhausted. 
This is strikingly exhibited in PI. IVj fig, 2, a drawing made 
from a di'op of exhausted yeast taken from porter; here we have 
the oval and elongated cell with torulfle. To ensure success 
in these and similar experiments, the fungus or yeast should 
he left floating on the surface of liquids; the process is either 
carried on very slowly or is entirely arrested by submersion. 

Turpin and others, in their experuiients on yeast, noticed 
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that the cells become oval and btid out m about an hour 
after l>eing added to the wort ; but this change depends an 
much u|H>a tcmpcratare and density of the solutiou as upon 
the quality of the yeast. It is a well -ascertained fact that 

when yeast is added to distillery wash, which is worked at a 
higher temperature than brewers' wort, fermeutation com- 
mences earlier, and the yeast-cell grows to a much larger 
size. It is, indeed, forced in this way much as a plant iu a 
hothouse is, and then obtains to greater perfection in a 
shorter time. It will, however, be seen that it sooner be- 
comes exhausted ; and now, if we take a portion of this yeast, 
and add it to barley-wort, and at the same time keep it iu a 
temperature of from 60^ t« 65° Fahr., it ferments languidly, 
and small yeast-cells are the produce. If the yeast is allowed 
to stand in a warm place for a few daya it partially recovers 
its activity, but never quite. With such a yeaat there is 
always a good deal of torulae mlied with the degenerated 
ceUsj and sometimea a filamentous mass, which falls to the 
bottom of the vessel ; from this stage it readily passes to that 
of mmt and mildew ^ and then becomes a wasteful feeder or 
destroyer. 

With yeast passing to the stage of exhaustion I have seen 
a crop of yeast fungus produced in the head of a strumous 
boy, seven years of age, who was much out of health, and had 
suffered from eczema of the eyelids, with impetigo. The 
disease had obstinately persisted in spite of well-directed 
efforts to remove it. The scabs were frequently examined, 
but no fungus fouud. The mother, by the recomraendation 
of a friend, washed the bo5f^8 head every morning for a week 
with stale beer. I saw the child a few days after these wash- 
ings were discoutiniied, and warm water only used to soak 
the scabs off. On placing portions of the broken hairs on a 
glass slip, and moistening with a drop of liquor potassse, 
spores aud torulaj were seen in abundance. Represented in 
PL III, fig. 4. 

I have made frequent microscopical examinations since, with 
the same results. Two years have passed, and the disease 
remains, although parasiticidieal washings have had a fair 
trial. A change to country air and good diet always does 
more good than medicine in this case. I do not look upon 
this single experiment as at all sufl&cient to prove the pro- 
duction of the yeast fungus by transplantation into the human 
skin, although it is not very unlike the aehorion fungus, or 
that of tinea tonsurans [tricophyton] ; but, taken with many 
negative trials that I made, to introduce both yeast and 
aehorion into perfectly healthp skinsj without any abrasion of 
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surface, I think it has an important bearing on the sub- 
ject of my paper. At nil events it is a fair illustration of 
change of type,* for when Mr, Hunt saw the boy, after the 
disease had persisted for at least twelve months, he at once 
pronounced it to be piti/riasw rubra or versicolor. Had the 
fnngus played any part in bringing about this change in the 
character of the disease ? 

In another experiment I took portions of some peniciUia 
and asperffilli mouldsj and upon adding these to sweet wort 
1 obtained results confirmatory of Dr. Lowo's,t which were 
pretty much as follow*. Having placed small quantities of 
spores in the wort, I stood tbem by in a warm room. 
On the second day in one of the solutions, and on the third 
in the other, fermentation had fairly set in j the surface of 
the sohition was covered with a film, which proved to be well 
developed ovoid spores, filled with smaller granular spores 
(conidia) (fig. 5, PI. IV). On the sixth day the cells changed 
in form, and were more spherical. Again removing these to 
another supply of fresh wort, the results obtained were quite 

tcharacteristic of exhausted yeast ferment, t 
\ 
* Tlie Kev. Mr. Berkelej, in his 'Outlines of British Fungolo^,' writes : 
— "It is not possible tliat in tbese cases fungi originate disease, tliougli it is 
pretty certain tliat tliey frequently ngj^ravate it." NevertLelcss, after tliia 
clearlj expressed and positive statemeiit,, we find, a few pages further on, 
the following contradictory assertion :— " That a few spores lubbcd into the 
akin or inserted in it will soon jiroduce th e disease known as parriffo lupinota " 
(favosa P). And he cites Dr. Lowe as his authority for this atatemtnt ; but 
on looking over this gentleman's writings, what do we Qnd ? Why, that in 
tlie course of a somewhat extended inquiry into the causes of diseases of the 
skin he only met with two cases in Brewers' draymen, and one in a dirty 
celiarman, of parasitic growths, wiili sjcoais and fwus, and which, he tellg 
lis, comweiieed m(k a sore. I would ask any one conversant with these 
diseases if tjiis ut idl i ustilIe:S the above assertion, or proves that the parasite 
can be communicated to, and grown upoUj the healthy bumaii skin. For my 
own part, so thoroughly satisfied am 1 of the utter fallacy of sncli a statement, 
that 1 should iuive no hesitation in submitting my own skiti to be eiperi- 
tncuted upou to test the truth of what I have stated. 

■j* It is onljf right to say that / did wqI/qHow Dr. Lowe, as some writers 
have stated, m this field of inquiry. My obscrvatiom on akin diseases were 
commenced at the suggestion of my frieud Mr. Hunt, in 1856, atid continued 
for llirec years before my first paper appeared in print. At that timr, 1S59, 
neither Mr. Hunt nor myself had heard of Dr. Lowe's researches, which, it 
appears, were eonimunicated to a local society, and published in. the 
'Edinburgh Botanical Sot^iely'a Transaclioua.' 1S57. 

X Direcimis far jintparing and m&uatinff. — The mode of preparing 
specimens of fungi for the microscope, — After having removed a small portioa 
of the crust or a hair from the affected part, place it on a class slip, und 
gently separate the mass with needle-points, and add a drop of liquor 
putassEC, which will render it trajiapareat ; then cover with a piece of thin 
glasa and remove any superfluous fluid witli a small piece of blotting-paper. 
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From these csperiments I believe that it matters little 
whether* we take yeasty achorion, or penicillium spores, the 
resiiUant ia the same, and depends much more on the food 
or nourishment su[>piied whether the pabiUura contains more 
or less of a saccbarinej albuminous, or nitrogenous materialj 
lactic acid, &c., together with light and temperature ; whether 
we have a mould (green or Hue), an achorion or yeast fun- 
gus produced. Diversity of form in the cells, as well as 
quality and quantity of their material eonteuts, is certainly 
due to, and in a manner regulated and controlled by, the bcau- 
tiftil law of diffusion, which admits, separates, sifts, and 
refines the coarser from the finer, the lighter from the denser 
particles, through the porous structure of the ceU-wall. 

In conclusion^ I trust I have satisfactorily shown that — 

1st, There exists but one essential organism, a fungus 
whose sporca find a soil common alike to the surface and the 
more secluded parts of the human or animal body. 

2nd. That variations in skin diseases associated with para- 
sitic ^owth are due to differences in the constitution of the 
person affbcted ; to the moisture, esudation, soil, and tem- 
peraturCj under which the development of the fungus takes 
place. Consequently it is neither correct nor desirable to 
separate and classify them sls " parasitic diseases of tlie skin." 

3rd. The parasitic growths vary but little in any case, and 
that only in degree, not in kind, some soils appearing to be 
better suited than others for their development, that fur- 
nished by the eniptive or secreting surftice being in every 
way the most cougenial ; while diversity of fornij in all cases, 
arise from growth taking place either upon a sickly plant, 
& saccharine solution, or an animal tissue. 

Should there be fatty matter miied up with the specimen, it will be neces- 
Bftry to remove the cover and add a drop of ether ; then wash it with dia- 
tUled water. Other reagents will, from time t,o time, be found requisite, 
and enable ns to avoid errors in interpretatioii ; as, for instance, on the 
addition of li drop of liydrochiorie or ncctie aeid all earthj particles are 
dissolved out. ElJier, chloroform, or alcohol, readily remove fattj matters. 
A solution of potash or soda will dissolve out piia, epithelium, &c., and more 
qaickly ao if tbe specimea be sliijhtly heated, while fungus-spores are not 
affected thereby, but, on the contrary, are better seen. In some chronic 
cases of skin disease we find the epitlicliura-scales involved in a kind of 
fati^ depeneraUoTi, mhmts fat -globules, which at Iks t sight bear avcry stroufj 
resemblance to spores; these must be jjot rid of by soakint? in ettier, and 
then washing with strong liquor potassffi. Like other ves^etable cells, spores 
sometimes require the addition of a drop of iodine, which renders tJiem dis- 
tinctly visible. View all apecimeus, first, with mouoehromat light, and after- 
wards with polariised liglit. The latter shows up the starch-grHtiules, if 
present, and distinj];uisTiea the granular particles of earthy matters. For 
niounting' and preserving the specimen, use glycerine jelly, or glycerine 
diluted with one third of campbor water. 
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4th. That fungi generally excite chemical decomposition 
in tlie soils ou which they feed, and that it is the exclusive 
province of a certain class, i^^heii spread on the surface of an 
albuminoid, saccharine or alcoliolic, or slightly acid liquid, to 
develops and grow, and during growth to give rise to cither 
the alcoholic, acetic, or putrefactive fermentation. 
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Notes on the GuEGAftiNiDA. 
By E. Ray Lankester. 

{With Plate V. 
(Eead Dec. 13th, 1305.) 

Though the minute organisms known as Gregarinida are 
remarkable for the great range of their distribution, appear- 
ing in variona animals, both terrestrial and aquatic — from 
the Turhellarian worms up to the Bracbyourous Cmatacea 
and Mollusca, and even in Vertebrata — very little indeed 
has been added to our knowledge of their Btnicturc, de- 
velopment, or habitats, during the last few years. This is a 
matter not only for surprise, but also for regret, inasmuch asi 
there are some important points in the history of* these 
parasites still to be examined, and doubtless m.any new and 
interesting forms to be discovered. There is nothing to be 
recorded as ha-ving been ascertained with regard to Qrega- 
ririida since the short article which 1 published nearly three 
years ago in the 'Quart. Journ. Mic. Sci.' The researches 
of Lieberkiihn* are generally accepted, and the great diffi- 
culty now is to discover the true sexual reproduction of these 
animals. 

Probable se^tiial reproduction, — The ency station of a single 
or of two Gregarinida, and their gradual resolution into a 
number of minute cells, at first circular, and afterwards, in the 
■case of Monocysfu Lumbrici, at least, assuming a navicula- 
ike form, arc well known. The pseudo-naviculse issue from 
the sac, and become free organisms. They have been formed 
by a process analogous to ffemmation in the cyst ; and it is 
in their history, I beKeve, that the sexual reproductiou of 
Gregarinida must be sought. It was formerly considered 
that the pscudo-naviculifi indindually developed into Grega- 
rinae by a single process of growth ; Lieberkiihnt showed that 
they undergo certain changes, their contents becoming cou- 

• Since writing the above I have seen a short paper by Lieberkiihn, in 
'^Muller's Archie' for the last, quarter of 1865. An ubstracl. of it will be 
found in the " Chronicle." 

t 'Mem. de TAcad. Roy. de BniTceJles,' 18.H. 



I 



24 



K. Kat LANKESTEti, ort Me (iregannida. 



centrated towarda tlie centre, after which the envelopes of the 
pseudo-navicells become flaccid^, and allow their contents to 
eacape, which fjrow into Gregarinse, passing through an 
ftmoebifoma stage. As far as tiieberkiihn ascertained, the 
whole process was simplj one of gcmmiparotts reproduction, 
or analogous to it. The pseiulo-naviculije were produced by 
gemmation, and the young amoeboid Gregarinie were pro- 
ducefl from the pseudo-naviculae also by gemmation. The 
Ipseudo-naviculse of the OrcgariniE of the earthwornij which 
are the only species readily attainable for stndy, are so minute 
that there is great diflficnlty in defining their contents, even 
with a powerful objective, and it is impossible at present to 
ascertain satisfactorily the structure of those contents. I 
have, howevcTj observed that many pseudo-naviculfE have, 
when they have passed some time in the free state, an 
apparently viscid substance occupying the greater part of the 
cavity enclosed by their thick enveloping membrane, while the 
finely granular substance (which is aggregated near the centre 
in moat psciido-uavieulaj) is deficient. Tlie gradual formation 
of this nucleus of protein matter is described by M, Lieber- 
kiihn, but he docs not seem to have observed that in many 
cases it is absent, and that there appear to be two forma 
of these bodies. Is it not probable that the contents of 
these two forms of pseudo-naviculae respectively play the 
parts of male and female elements ? It appears that in no 
other phase of the existence of the Gregarina is there a possi- 
bility of sexual reproduction taking place. The large parent 
Gregarinffi have beeo so carefully watched, and the process 
of encystation so attentively observed, that it may be confi- 
dently stated that under these aspects the Gregarina presents 
no phenomena comparable to those of true sexual reproGuc- 
tioUj and hence some observers have been led to suppose that 
thepseudo-nariculre pass from the " bearer" in which they are 
produced and attain a sexual form in some other habitat, 
JjieberkUlm's observations, however, which I have confirmed, 
seem to indicate that in the case of Monocystis Lumbrici the 
changes in the pseudo-naviculie which he has recoi'ded are 
the only ones vvhich take place, and that these occur without 
the iiiten-cntion of a fresh host. If this view of the case 
should be true the Gregarina which is developed from the 
amceboid young might be coi^sidered as the parent-stock, the 
pseudo-navieulte as sexual zooids, and we should thus have a 
case very easily classed with the other instances of alternation 
of generations. I would, however, merely wish to ofier this 
as a suggestion, since at present we have not, nor, I believe, 
can we have, proof that the contents of the p&eudo-naviculae 
are to be regarded as male and female elements. 
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Large size of some species, — It appears that the Monocystis 
Jjirnibrid has an almost indefinite power of growth, limited 
only by the cessation of the supply of nutrient material. In 
PL V, fig. 1, is drawn a specimen from the posterior portion 
of the perivisceral cavity of the earthworm^ which was found 
floating there with two othcrsj being of unusually large size. 
One of the specimens was the Vt^-^ **f ^^ inch in diameteTj 
the contained vesicle of proportionate size^ and the granules 
also much more conspicuous than is ordinarily the case. In 
the same worm the seminal vesicles and testicular saea were 
found to be occupied by several individuals of Monocyatis of 
enormous size, the whole of the cavities appeared to be filled 
by them, and the nourishment diverted to their use which 
should have been employed iu the development of the seminal 
secretion. One of the largest of these Monocystes wa$ ^th 
of an inch in length, being of a linear form (fig. 2). When 
it is remembered that the ordinary length of a Monocystis 
Lumbrici is -j-hr*^^ ^^ ^^ inch or less, the strangeness of this 
large growth will be admitted. It appears that, when free to 
develop equally in all direetionsj the Grcgarina assames a 
more or less spheroidal form, as in the first instance, but that 
when growing in a confined space in company with other in- 
dividuals a linear increase is induced. 

The granules in the elongated form were much fewer than 
in the spheroidal one, and poured freely aboxit in the interior. 
A considerable amount of activity was shown by this apeci- 
men, and the tunic or enveloping membrane was thiek^ and 
occasionally showed striations^ while in that from the peri- 
visceral cavity the membrane appeared much thinner and 
there was no moveraeot. As a rule, it seeraa that the gra- 
nules are developed in the Gregarinse at the expense of the 
investing tunic, and that the larger the bulk of the granules 
the less is the activity of the Gregarina. 

Structure and function of the investing funic- — I was in- 
duced some time since to believe, with Dr. Leidy> that the 
investing membrane of the Gregarinida is double, inasmuch 
as an appearance tending to prove that such was the case was 
witnessed both by him and myself in the Gregarina Elatia. I 
have now, however, reason to believe that the striations visible 
in the posterior sac of that species are produced merely by the 
contraction of a portion of the viscid material which fills it j 
ill fact, the investing membrane must merely be regarded as 
a dense layer of the same sarcodic material which forms the 
whole creature. The membrane which invests the whole 
Gregarina appears to be excessively thin and ill-defined^ and 
more or less continuous with the viscid substance contained 
by it, which is denser nearer the exterior, and, in fact, aeeoife 
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to form a layer beneath tbe inTesting tuniCj intermediate in 
density ob well as position, which in one or two cases be- 
comes coiisidprably developed. This occurs in the Mono- 
cystis of the annelid Nereis (figs, 4, o)> where the granules 
occupy a smaller jrortion of the sac tlian is usual, and the sar- 
codic substance in which thej are imbedded becomes very 
remarkably diflerentiatcdj so that there is a broad fleshy pro- 
longation of the sac at one extremity, exceedingly mobile^ 
which indicates the direction in which progression is always 
made. Distinct striationsj giving the appearance of fibrilla- 
tioii, may be detected in the substance of this prolongation. 
It sceraa that here that portion of the viscid material filling 
the sac which is neares^t to the enclosing membrane is denser 
than is usual, and has much of the character of sarcode, 
while the granules, which are excessively fine, float closely 
packed together in the inner portion of the same viscous 
material, which is less dense. This species of Monocystis, it 
should be remarked, is very active. This, again, would tend to 
show that the development of granules is in opposition to the 
activity of the animal, wliich is further borne out by the fact 
that young Gregnrinie, in which there are but very few gra- 
nules, are always by far the most active. The striations on 
the investing membrane, which are noticeaTile in many species, 
such as M. Serputce, M. Sabeit/e, &c., are similar to those 
occurring on the tunics of many Infusoria. In some species 
they occur in immatiire specimens only, and are not traceable 
in fully grown individuals. This is the case in M. Tere&ella, 
and in an un described form abundant in Cirratnlus borealtg 
(figs. 8, 9}, while in certain stages of the development of jU. 
Lmnbrici a series of filamentous processes, or sometimes of 
small conical bodies, appear to be developed from the exterior 
of the investing membrane and afterwards cast ofi".* The 
prolongation of part of the sac into a proboscis provided with 
hooks or a broad flattened cstrcmity, as in G. Sieboldii and 
G.Heerii, also shows the plasticity of this portion of tbe saccule 
constituting a Gregarina. The movements of a Gregarina 
do not depend on the mere elasticity of the envelope, but 
on the contractions of the dense portion of the viscid sar- 
codie substance contained by it, which is continuous with it, 
and the development of which is oppo&ed to the development 
of the granules. 

Specific disiinciions. — It is a matter of very great difficulty 
to decide on specific ditferencca in higher animals possessing 
many more points of character than can be found among Gre- 
garinida, and, indeed^ among these latter it becomes almost 

* Tliese filamentous bodies do not form part of tlic GregariDa, but are 
sperm-eelJs or tiie lAtmbriem, in M. Liebc opinions. 
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impossible to speak of a species with that definite meaning 
which zoolog^ists attribute to the worfl, A flifferoncc of ha- 
bitat is all that can be iindcrstoorl, f^enerally speaking, from 
a specific name, among the GregarinidaG. NevertheJesa, there 
are many forms which are very definite in their character, 
and appear to confine themselves to the same host. Sucli are 
M. jjellucidaf M, Aphrodites^ G. Sieboldii, G. Heerii, G, Blatter, 
Sec. There can be little doubt, however, that very many 
species have been named which are identical with others pre- 
viously known, but are raerely found in a new bearer. The 
form which is met with in Ommatopleii and Cotivofuia (Tur- 
helhiriaus, figs. 6, 7) occurs in many other Annelids, and 
I was surprised to find one of these in a spcciinen of Aphro- 
dita hystrix, whilst in twenty or thirty specimens examined 
by me in Uuernsey not a single individual contained any 
)ther Gregarina. 

Gregarinida obseffed in Guernsey. — Having devoted some 
study to the Annelida obtained while with the dredging com- 
mittee of the British Association in Guernsey this year, I 
have a few additional notes to offer on the Gregarinida which 
infested some of the species, 

Monocystis Cirratuli, n. sp. (figs. 8, 9). — ^The perivisceral 
cavity of specimens of Cirratulus borealis, which were 
^abundant in some muddy shores, was invariably infested by 
large numbers of a simple form of Monocystis. No Grega- 
inida have been previously observed in this Annelid, and 
^ hence I name the form after its bearer. The largest speci- 
mens were Vuth *>f ^^ ^^^^ "^ length. The young forms 
showed a striation of the investing membrane, and did not 
jresent that anterior enlargement which was noticeable in the 
^more fully grown specimens. The length of the smallest 
lobscrvcd, which was almost entirely free from granular 
matter, was -r,ViFth inch (fig. 9). 

M, Nemertis, Kolliker. — In Ommatoplea and Convolufa, 
and once also in AphrodUa hy stria;, 1 met with a form of 
Monocystis which may be referable to Kolliker's species (figs. 
\6, 7). The most marked characteristic was tlie very frequent 
enlargement of the anterior extremity into a circular or 
spheroidal form ; this, however, was not persistent. The con- 
tained grannies were coarse, and the vesicle distinct} its 
average length was tItj^'^ of an inch. Kolliker describes M. 
Nemeriis from a Nemertian worm. It seems inadvisable to 
complicate the nomenclature by using a different specific 
name for the Gregarina of each genus of Ncmertians, and 
hence I retain Koltiker*B name, thougli this form appears to 
differ somewhat from that which he figures. It is remark- 
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ably abundant in the very common NemertianSj Ommatoplea 
gracilis and 0. rosea. 

M. peliuc'tda, K.o\\,, NereidiSf Leidy.^In Nereis pelagica 
I observed eeveral fine Gregarinida in the intestinal canal 
(figs, i, 5). KoUikcr's M. pelbicida appears to be a young 
form of this same species, since he obtained it in Nereis and 
observed its paucity of granules and small size. The larger 
individuals which 1 have observed hav^e a very dense mass of 
fine grannies, which, however, does not appear to occupy so 
much of the cavity as is usual. There is a broad semi- 
transparent margin of contractile sarcodic substance, which 
appears to g^ve this species a greater activity than is observ- 
able in other well-grown forms. Tlie vesicle is small, but 
clear and conspicuous ; the largest specimens noticed had a 
length of -j4-oth of an inch. 

M. EuiuctB, n. sp. — In the intestine of Etmice Harasm I 
noticed the Gregarina drawn in fig. 10, Ita length was T<rs^^ 
inch I the contained granules were coarse, and the tunic was 
produced posteriorly into a somewhat pointed wedge-shaped 
body. 

M. PhyllodociE, Claparede.—^M. Claparede figures Grega- 
rina from Pliyllodoee in his " Recherchea aur les Annelidea, 
Turbellaries, &c/ The form, however, which I observed in 
several species of Phyllodoce differs much in appearance from^ 
that which he figures (fig, 12). Its usual length was -rrn^^ 
of an inch, the granules pale and indistinct, and the vesicle 
elongated. 

It is extremely diflScult to point out any characters by 
which any two of the forms of Gregarinida above noticed 
could be distinguished, excepting as regards that found in 
Nereis^ which differs materially from the others. There are, 
however, small indications in the general appearance and 
habit of these creatures which at once appeal to the observer, 
and enable him to recognise some of the more dubious 
species as distinct from each other. I was thus easily able 
to recognise the Monocystis of Ommatophu when occurring 
in the intestine of Aphrodit a hifstrias without any hesitation; 
the sea-mouse bad probably taken it in with food, since TurbeU 
larians are remarkably common in the same locality in \vhich 
the Aphrodita occurs. It is a fad worth noting, that only 
one instance of this was observed in various examinations of 
more than thirty speciraena of Aphrodita. Aphrodita acuhuta, 
which has a peculiar form of Monocystis,* did not occur off 
Guernsey, 

* 'Quart, Journ. Mic. Scieuco,' April, 18B3. 
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On a Method of Dry Mounting, 
Eaci., F.L.S. 



By James Smith,, 



(Read December 13th, 18G5.) 
(Abstract.) 

The object of this paper was to show how to prepare cells 
for moutitiog Arj objects, so as to be ready for use at any 
time, and capable of an immediate application to glass slides. 

The author proposes to take a piece of card-lroard of six 
or more inches square, according to the number of cells 
required J and rule a series of perpendicular and parallel lines 
4th of an inch apart, ao aa to divide it into squares. The 
centre of each square is then to be perforated with a ^- inch 
punch, and both surfaces of the card-board covered with a 
cement formed of shellac or marine glue dissolved in naphtha ; 
one to three coatings of this cement being usually sufficient, 
care being taken that one is perfectly dry before the next is 
applied. The cells being thus prepared, they can be cut oflP, 
and by the application of heat and sbght pressure are easily 
attached to a glass slide. The object being placed in the 
cell, a thin glass cover may be heated and so fisedj or this 
and the edges of the cell itself covered with a coating of 
cement. The author concluded by stating that leather or 
thin wood might be readily converted into cells in the manner 
described, but that for all ordinary piurposes, those prepared 
of card-board would be found quite efficient. 
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A fhoTi Description 0/ an Acarus and its Agamic 

KBPttODUCTioN,* By Richard Beck. 

(Read December I3th, 1S65.) 

After keeping one or two species of acarue for a very con- 
siderable time, and having 00 difficulty in increasing or 
diminishing tlieir number according to the treatment I 
pursued, it was much to my surprise when about the middle 
of last summer they began rapidly to diaappearj, and in a 
comparatively short time I waa^ quite unable to obtain from 
the whole of my stocks any living specimens. 

On one occasion, when making a general search to see 
whether the acari had merely moved their quartersj I found 
in the thread of a spider's old cocoon a species of acaniSj so 
entirely different from those 1 was looking for, and pre- 
senting to me such novelty in appearance that I lost no time 
in carefully Bccuring this and one other specimen which were 
all I could find; one of these, however j. was injured in its 
capture, and died immediately. 

The general appearance of the one still left was that of a 
female, but without a male I thought there would be no 
chance of obtaining any reproduction of its species, and I had 
moreover no clue to the food it required. Instead, liowever, 
of following the often too hastily adopted plan of merely 
making a mounted preparation of my specimen, I determined 
to preserve its life as long as possible, and I am now not only 
enabled to prepare a specimen whenever I like, but also to 
supply some facts as to its life-history which could only have 
been obtained by keeping it for some considerable time in a 
living state. 

The question of food puzzled me for some time, as I 
naturally confined myself to obtaining supplies from the 
locality where I found the acarna, but a part of the cocoon, 
the eggs of a spider, and their first east skins, were all alike 
refused. It was only as a last resource and judging from the 
remarkable size of its falces, together with its peculiar move- 
ments, that I gave it some living acari of a different species, 
these I soon saw were quickly seized, the disappearance of 
my colonies of acari which I have mentioned was at once 
explained, and I continued to supply my new specimen with 
food, hoping it would turn out to be an impregnated female. 

In a few days it laid some eggs, and these duly hatched, 

• Since reading this paper Mr. Bookett Laa sliowa me a specimen of the 
same acarus, mounted by J. Bourgoine, of Paris, which be names "Clieyletus 
des pilleteries (mre)." 



and many subsequent generations have been produced by 
tliem, I am iioTTf' able to supply the fallowing facts connected 
with this acaruSj which I believe are new. 

The eg^gs as compared with those laid by other species of 
acari with which I am acquainted arc rather small in propor- 
tion to the parent ; tliey are of a bluish-wLite colour,' trans- 
parent, and adhere to the substance they are laid upon by a 
short thread at one extremity. At the age of two or three 
days in summer time, the young may easily bo detected in- 
side the egg, which hatches according to my memoranda in 
fivej eixj or seven days from the time it was laid ; the varia- 
tion in this and other periods of development being due 1 
believe in great measure to the temperature of the atmos])liere. 

The young as it comes from the egg has only six legs, it ia 
white, perfectly transparent, and very active, wandering aliout 
in every direction. At the age of seven daya it casts a skin, 
and then acquires eight legs, at a further interval of seven or 
eight days it casts a second skin, and then arrives at maturity ] 
befori^cach of theae moidtings the individual remains some- 
times for one or two days perfectly stationary and apparently 
dead ; I mention this cii'cuinstauce so that any one who likes 
to repeat these experiments may not disturb the acarus in this 
important operation. 

This acarus soon after arriving at m^aturity assumes a 
yellowish-green colour, and I will endeavour to describe some 
of its more remarkable features at this stage of its life. 

That which strikes one at first sight in the size of the falees, 
for 1 presume they cannot be correctly termed mandibles; 
they are largely developed, apparently very powerful and 
move in a horiaonta! direction j the two when spread out 
forming a complete semicircle. The free extremities of the 
falees are somewhat complicated in structure ; on the outside 
edge is a strong claw^ with two short spurs at iti base, and 
immediately within this or the inner side are two combs, very 
similar in general appearance to the pectinated claws at the 
extremities of some spiders' feet; t)ie inner one is smaller 
than the other, but the two move simultaneously and inde- 
pendently of the outer claw. There are also a few strong 
hairs situated near the combs. 

When this acarus seizes another one of a different species, 
which it does by its falees, laying hold of a leg or any other 
part indiscriminately 5 the prey after a lapse of about fifteen 
or twenty seconds becomes poisoned or paralysed, the legs 
bend up under the thorax, and no part of its body makes any 
resistance to the pulling backwards of the devour er, who, 
when she finds this passive condition of her prey, deliberately 
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Beeks out the fluids with an apparatus at the mouth, and doca 
not leave it until it ia entirely empty and s!irunlien. The 
poisoning process, however, docs not occur when this aeanis 
feeds, as it frequently does, upon one of its own species. In 
this case the prey coutinues to move and show sigus of life 
aa long as any fluids appear to be left in its body, and even, 
when a very small one has been devoured, I have noticed a 
movement of the legs full half an hour from the time of its 
first seizure. 

The parts of the mouth project from the hfises of the falces 
and two sharp pointed and close fitting lancets, answer the 
double purpose of piercing and conveying the fluids, which 
appear to be sucked up by a muscular movement at the base 
of the piercers. The acams is sufficiently transparent for 
the process to be watched under the mLicroscopo, and the 
fluids may be distinctly traced in their passage from one 
acarua to the other. 

The external structure of this acarns appears to be very 
simple, and there are but few features to notice besides those 
of the head. Two rows of short hairs^ about twenty in all, 
run in parallel lines and a short distance apart, leaving a broad 
central band, underneath which a largo vessel is easily 
detected, and appears more or less filled with white floculent 
matter. In no part can I detect any spiracles or tracheae. 

Of the legs, the first pair are during life constantly raised 
and lowered in a vertical direction, and from this peculiar 
action, combined with their two unusually long terminal 
hairs, I prestime they are employed as feelers. The last 
joint of each tarsus is furnished at its extremity with two 
hooka and two longitudinal and parallel rows of delicate 
teneut haira ; by the aid of these this acarns walks with some 
little hesitation in an inverted position upon glass. 

The anus I believe to be represented by two slightly pro- 
jecting flaps at the free extremity of the abdomen^ imme- 
diately below which ia a longer aperture^ from which I 
presume the egg is emitted. , 

Wherever this acarns in a natural state deposits its eggs, in 
that part it takes up its quarters and remains for a con- 
siderable time ; this is in fact necessary for the protection of 
its eggSj which would otherwise be devoured by acari of the 
same and probably other species. They will frequently 
destroy their own eggs themselves when disturbed, or when 
pressed for food. 

Having these acari now well established in a cupboard, I 
mostly find them partially concealed in some small cavity, 
and when in a mature state standing over a quantity of eggs 
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in. every stage of developmetit ; the empty egg sliells from 
their extreme thinness reflecting a brilliant bhie light, whieh 
catches the eye more quickly than the acanis itself. 

My object from the first in securing this acaruSj and in 
keeping it alive was to obtain specimens of both sexes, but I 
have never yet been able to detect a male. 1 was much sur- 
prised to find that every specimen I selected laid egg«, all of 
which duly hatched, and to make sure whether this was really 
a ease of agamic reprodwction, I determined to isolate some 
individuals very carefully, and I obtained the following 
results. In. all these experiments I have employed,the "live 
traps " which I described in the last number of the Micro- 
scopical Journal of Science, and they have answered per- 
fectly, not only in completely isolating the specimens, but 
also enabling rae to put them under the microscope, or to 
supply them with food at any time without disturbing them 
in the least. 

On July 10th, of this year^ a young acanis of this species 
was taken from a trap in which there was ouly a mature 
female; it was completely isolated, and on the '29th of the 
same month it laid eggs, which hatched on the 4th of August. 
One of these on the day it was hatched was removed to a 
trap and also completely isolated; by the I3tli of September 
it had laid eggs, and some had hatched. On the 19th of 
September two of the young from the last mentioned trap 
were separated and secured ; these I now have living and in a 
mature statcj, neither have as yet laid eggs, hut I fully espect 
they will do so unless the approach of colder weather retard 
the process of reproduction, which I think is \&ry probable^ 
or it may perhaps atop the increase altogether.* 

The securing a succession of three generations, including 
some accidents, have with me extended over a period of about 
five months, and I am quite prepared to.admit that the proof 
of agamic reproduction in this acarus would have been more 
satisfactjOi*y if continued through a longer period, but after 
reading Professor Huxley^s Paper on the Agamic Reproduc- 
tion of Aphis, in part of which he states that " in Myriapoda 
and Arachnida the process is not known,Vt I have thought 
that the few facts I have just given were of sufficient value to 
bring before your notice. 

* (March 16, 1 866.) Since writing ilje above, one of Uie specimens 
last referred to was killed ; the bl.lier Jaid c^gs wUicli liiitclicd ou the 2Utli of 
Decern berj and mie of tliese young cues is istill alive, but isolated in the 
same way as its predecessors. The cold of the winter Jias retarded llie 
devriupmctit of these acari very coiisidertiblj, and so much so as to allow 
the other colonies of acari to appear again io their wonted uuitibera. 

f 'Liuu. Traus./ vol. ixii, purt 'A, p. 21C. 
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I aui, moreoverj iii a position uowto supply a limit 
iiUDibcr of living 8ii«;imeua to auy one who is anxious or 
willing to investigate the subject, and I can at any rat 
proDii^e a certainty in tlio supply of foodj for I find that theyJ 
are pcrlectly satisfied with the common cheese-mite. 

A fiu'thiir iuvestigatiQU, therefore, into this subject, onl^ 
requires tlie expenditure of a moderate amount of time and 
cure, and the importance of agamic reproduetjon may be 
fstiioated by the attention it has already received from the 
most scientific itattiralists. 



An Improved Ghowtno Cell. 
By KicuARD Beck. 

(Redd December 13tb, 1865.) 

I WAS shown by Mr, Suffolk at our last meeting a new 
growing trough contrived by Mr, Smithy of Kenyon College, 
U.S. A description of this piece of apparatus has been given 
in ^SUIimau's American Jonmal of Science/ September, 
18G5, and it has ako been republished in the last November 
number of the ^ Annals of Natural History."* 

1 think every one wiU admit that the pnneiple on whicli 
the growing tront^'h is rontrivod is very ingenious^ and that it 
will prove of no little importance in many microscopical 
investigations. 

The fcM' suggestions which I shall make refer to the con- 
struction only, and to make them intelligible I must first 
quote Mr. Smith's description which is as follows : — - 

"The Avhole slide, as 1 have constructed it, is a trifle more 
than ith of an inch in thickness. It consists of two rect- 
angular glass plates, 3x2 inches, and about -n'-.tli of an inch 
thick, separated by thin strips of glass of the same thickness, 
cemented to the interior opposed faces, as shown in the 
figure. 

" The upper plate has a small hole, a, drilled through it. 
One corner of the upper glass is removed, as at b. and a 
small strip of glass cemented at c serves to prevent the thin 
glass cover placed over the edge from sliding. To use the 
slide, fill the space between the two plates with clean water, 
introduced at b by means of a })ipette, and also i)lace a drop 
on a to remove the air. The object being put on the top of 
the slide and wetted, is now to be covered with a large square 
of thin glass, c, at the same time covering the hole, a. The 
slide can now be placed upright, or in any position, as no 
water can escape. It is, in fact, only a new application of 



££CK, Oft an Improved Growing Cell, 



tke old principle of the bird fountain. As the water evaporates 
fifom under the cover, more is supplied throuo;h the hole, a, 
and from time to time an air bubble enters at b ; thus a con- 
stant circulation is muiutained." 

This arrangement has, I think^ one or two disadvantages. 
When the water sinks aa low as the position of the object, 
the water line may become a considerable annoyance in 
viewing the object, and in those cases when it is necessary to 
use inipure water there rauat be a considerable obstacle to 
the best illumination, I also think there will be a diflficulty 
under some circumstances in cleaning^ the trough thoroughly. 
The plan I now propose is aa follows : — An annular glass cell 
(fig. 1), formed by cementing two glass rings (a and b) upon a 
circular piece of glass {c)^ with a central aperture (d) the size 



lis. 2. 






i 




of the smaller ring, is securely fastened into a brass plate 
(fig. 2j e)f which has a projecting ring, on which a screw is cut ; 
upon this a cap {g) screws and fastens down an upper circular 
glass plate^ which is provided with the two necessary holes, 
and a ledge {h) for the thin glass. By this arrangement there ia 
no more than the ordinary obstruction to the illumination. 
The supply water can never come across the field of view, and 
the piece of apparatus can be taken to pieces in a minute, 
either for adding fresh water or for thoroughly cleaning the 
cell. 

Mr. Smith only mentions the suitability of the " growing 
trough " for small objects such as can be retained under the 
ordinai-y thin glass, but by employing a cell of between one 
and two-tenths of an inch in thickness^ or more, upon the 
upper plate, a considerable quantity of water may be pre- 
served ; his contrivance is therefore equally well adapted to 
comparatively large objects, and it is in)po8sible to tell at 
once how far its spliere of usefulness may extend. 
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January \Oth, 1866. 

extract from a letter from Professor H. L. Smith, ot\ 
Kenyon College, Gambia, Ohio, U.S., was read by Mr. E. G. 
Ijoljb, g^i^ng ^ descriptiou of tlie method of using a uew 
illumiuator for opaque objects. The apparatus sent over by 
Professor Smith was exhibited by Mr. Lobb, a description of 
which is given in * Silliman's Journal ' for September, 1865. 
The apparatus of Professor Sm.ithj which conBiated of a 
metallic reflector to be fitted between the object-glass and 
the compound body, he requested might be placed in the 
hands of Messrs. PowcU and Lcaland, a» he had no doubt 
they might improve upon it, and these gentlemen, as well as 
Mcflsrs. Smithy Bcek and Beck, have invented a plan for sub- 
stituting a glass plate for the metallic reflector, which obviates 
many of the difficulties in the illumination to which the 
metallic reflector is subject. 



The Object-Glass its own CoNDENSEnj or, a new kikd of 

Illumination for Opaque Objects under High Powees, 

By BicnARD Beck. 

(Head January lOtU, 1866,) . 

Tflis method of illumination has been recently introduced 
by Mr, Smithj of Kenyan College, U.S, ;* but I believe the 
best effect may be oljtained by the following exceedingly 
simple plan : — 

A piece of thin glass (fig, 3, A), attached to a small brass 
milled head, fits into the side of an adapter (fig. 1), and 
when in position, as in figs. 1 and 2, the light coming 
through a small circular aperture (o) may be relleeted down 
and through the object-glassj by tlie thin glass which makes 
no obstruction to the rays passing upwards again from the 
object-glass to the eye-piece, nor even affects the definition 
to any perceptible degree. 

The adapter (fig, 1) is used, as aliown in section (fig. 3), 
between the nose-piece {c) and the object-glass {d) ; it has a 
rotating fitting at the milled ring, and this movement, in 
combination mth that of the small milled head to which tbe 
thin glass is attached, is sufficient for the nicest adjustment 
of the illumination. 

* 'Silliman'a Journal/ Sept., 1SC5. 
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By nieans of a elot {e, fig. 1 ) in the side of the aflapter the 
thin glas« may be readily removed for the purpose of being 
wiped, as its perfect freedom from dust or «mear is most 
essential. 

I don't know of any ilhimlnation connected with the 
microscope that requires more care and thought in its use 
than this. We have to consider, in the first place, that all 
the light thrown upon the object passes through the object- 
glass, which consequently regulates the direction of the illu- 
mination^ and thus the obliquity can never exceed the angle 
of the pencil of light admitted by the aperture of the same 
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object-glass ; and, secondly, it must be renaembered that an 
object, or any part of any object, that lies in a plane at right 
angles to the axis of the body of the microscope, and possesses 
a reflecting power, will merely return the light into the 
instrument, not only giving a more or less milky appearance 
to the picture, but also a very deceptive representation of the 
specimen, 

A striking illustration of this fact is given when a piece of 
thin glass is over the object, this so thoroughly reflects the 
light that little can be seen beyond it, and especially so with 
object-glasses of large aperture. With this illumination 
therefore all objects should be uncovered, and even then 
success is not always certain. I have tried to get a view of 
the tracheal vessels in the flea by this method, but the horny 
plates reflect so much light that hardly anything can be seen 
beneath them. Tlie proboscis of the blow-fly, when simply 
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eKpauded by preaaing the liead between the forceps is ve: 
remarkable, so much so indeed that I made a rough sketch 
of the appearances, which are nevertheless perfectly uninteJ'. 
ligsble to nic, unless we have here an entire reversiou of the 
correct appearauce, or that those parta which appear light 
fthoiild be dark. The defiQition, however, with this object is 
perfect, and the deceptive appearances must be due to our 
not understanding the illumination. I have seen the fly's eye 
with this piece of apparatiia in a yftiy that I have never seen 
it before ; but by sliglitly varying the direction of the illumi- 
nation the surface of each lens might easily be made to 
appear, either concave or convesj and the same may be said 
of the glands in fractured specimens of coniferous wood. 

The Diatomaceee supply admirable proofs of the efficiency 
and perfection of this illumination, and the markings may 
clearly be seen upon Pkurosigma formomm, anffulaturtif and 
fasciola ; but such specimens are best viewed when mounted 
on some dark absorbing material, aud not on glass. The 
plan should also admit of the specimen being moved accu- 
rately into various positions. In looking at a valve of Helio- 
jelta, for instance, the raised portions show decided hexagonal 
[walls, the depressed portions giving merely dots or points of 
[illumination ; but one cannot find out where the two struc- 
tures merge into each other without tilting the specimen bo 
as to get a view of the otherwise vertical plane. 

Perhaps the most striking objects are the scales from lepi- 
dopterous and other, insects ; they can be seen by this method 
in a manner not to be ajiproached by any other, I must 
confesa to ouly a casual glance at a few specimens for their 
general beauty; but I noticed liow remarkably well the long 
vertical and short transverse ribs could be seen on the scales i 
of Morpho menelmis, and from what T have yet been able to _ 
see of the Podura scale, there is no reason for altering thi^H 
description I have already given of it. ^H 

We have been so long accustomed to the examination of 
objects that cither are or have been made flat, that some 
persons hardly appear to understand the condition of many 
unprepared specimens. 

With this illumination, especially suited as it is for th 
higbcBt powers, wc often cannot expect to have more than 
very small portion of the object in view at oncCj and in such 
eases the parts out of focus cannot be pieveutcd from reflect 
ing light, and giving a kind of indistinctness to the picture. In 
using this illumination I have generally found it best to pul 
the light about eight inches from the microscope, and the 
reflector will then give an image of the flame upou the object. 
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The illumination of the whole field, or the throwing of the 
light more or less on one side, can easily be accomplished by 
the use of a small condensing lens placed about the distance 
of its own focus from the lamp, and slight alterations in its 
position will, so far as I have tried, produce quite as good 
results as any diaphragm with small apertures at the side. 

I feel confident that this method of illumination will prove 
a valuable addition to the microscope. It is a subject of 
great importance and interest; but it requires, so far as we 
know at present, careful and thorough investigation. 



Note on Illuminating Objects with High Powers. 
By E. G. LoBB, Esq. 

(Read Januar; lOtii, 1860.) 

There are several methods of illuminating with high 
powers. The late Professor Quekett, in his treatise on the 
microscope, recommends oblique light with the mirror and 
lamp, removing all appliances under the stage; then after 
much patience and perseverance Grammatophora subtilissima 
and the Amician test may be resolved. 

Another plan is to use the flat mirror, the achromatic con- 
denser and a parafi&n lamp, daylight not being so easily 
managed, or even so good for the -J^th or higher objectives. 

Some use the mirror and a prism, so placed that the light 
may be thrown on the object at right angles. Others use 
two prisms and two lamps for the same purpose. Others use 
the Rev. J. B. Readers kettle-drum. In fact, multifarious 
are the methods adopted by diflPerent parties, and very suc- 
cessful have been the results obtained. 

My own method is as follows, which does for all descrip- 
tions of objects, whether lined or not : — 

The microscope is placed in the horizontal direction, and a 
small camphine lamp so adjusted that its reservoir may be 
close against the end of the rack-tube ; having the A eye- 
piece, the one-inch objective, and the achromatic condenser 
of 170° aperture, place No. 1 aperture of the wheel of dia- 
phragms in the field, then, looking through the eye-piece, 
centralize the aperture; this done, put No. 11 aperture in 
the field, then centralize the lamp flame; everything will 
now be in the axis of the pupil of the eye. 

Should it be wished to examine hairs, scales, or morbid 
structure, use No. 3, 4, or 5 apertures of the wheel of dia- 
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is required in examining' these olijccts tliaii in selecting tlic 
most desirable BptTtiit'e, mid focussing tlit: eoiidcriser for tliut 
ilJuniination wliich defines the best; tou much and too little 
lij^tit beiiis^ oquitlly bad. 

Tf it be wisbcd to examine objects such as Pleurosigma 
furmosnm, P. quadraimn, P. am/uialum, and their allies, put 
No. 1 1 aperture in the field, rack up the condenser until the 
field is very bi-iglitj then put on No. 1 stop, rack up the con- 
denser until the stop disappears, and if the desired effect is 
not produced try No. 2 stop ; the condenser will then require 
to be racked up still higher, and the dots will come out 
admirably. 

If it be wished to examine Navicula cuspidatum, N, r&om- 
boides, Pleurosigma fasciola, P. macmm, or th^ir allies, still 
use No. 11 aperture, and stop No, 2, which will have to he 
altered a little in positioDj when the checka wiU distinctly 
appear. 

For the Amician teat use the slots instead of No. 2 stop ; 
and as reg^ards very difficult lineSj such aa those of the Acua, 
the condenser must be so arranged (when focnssed up till the 
field bccomea exceed in-; brig^ht} that a shade be thrown on the 
object from the left hand, and No. 1 or No. 2 stop used, so 
as to darken a little the right hand aide of the field ; the 
effect will be to bring out tlieae delicate lines. The -^th and 
T^th ohject-glaaaes I have generally found the best for this 
object with the B eye-piece; in fact, the B eye-piece is 
mostly to be preferred with high powers. 

In the foregoing remarks I have been compelled to allude 
to my own apparatus ; still, no doubt, the same effects may 
be produced by the use of condensers of different construc- 
tion, as long as the aperture is considerable. 

See Engraving for the arrangement of the microscope and 
lamp. 



MICROSCOPICAL SOCIETY. 

Anniversary Meiting. 

February Ulh, 1866. 

J. GlaisheRj, Esq., F.R.S., President, in the Chair. 

The minutes of the preceding meeting were read and con- 
firmed. 

VariouB presents were announced, and the thanks of the 
meeting returned to their respective donors. 




43 Report of the Council. 

Certificates in favour of J. Bockett, Esq., 10, WiUiugliara 
Terrace, Kentish Town; J. E. May hew, Esq., Hove Place 
House, Brighton; H. G, Westcar, Esq., Royal Hoise Guards^ 
Hyde Park ; were read and ordered to be euspeuded in the 
usual manner. 

J. Lovibond, Esq.j was balloted for and duly elected a 
Member of the Society, 

Reports from the Auditors of the Treasurer's accounts and 
from the Library and Object Committees were read. 



Report of the Council. 

The Council have to make the following report on 
progress of the Society during' the past year. 

Since the anniversary, held February 6th, 1865, twenty- 
six persons ha^e been elected members of the Society ; 2 
members, J. G. Appold, Esq., P.R.S., and Joseph GrattoHj 
Esq,, have died ; 9 raembera have resignedj and 3 have been 
removed during the past year. 

TLe number of members reported at the last ajuaiveraarj was . 3iS 
Tb^re liave been since elected . , . .26 

Making a total of . . . . 37^ 

This number has to be reduced by — deceased, 9 ; resigned, 9 ; 
removed, '6 . . . . .14 

Leaving a final total of . . . 360 as 

the present number of members of the Society. 

Showing an increase of 12 during the year. 

The Library has had additions to it from time to time, as 
shown by the report of the Library Committee ; and the 
coUection of objects has been increased, as will be seen by 
Mr. Lobb's report. 

The Journal has been regularly published, and, as usual, 
circulated among the members. 
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Bjtport of the Library Committee. 

Since the last report the Committee, by the desire of the 
Council, have procured & new book-casCj which with that 
already io use, will, they consider, afford accommodatioa for 
all the books belonging to the Society. 

The bookn already in the printed catalogue have been called 
iu aud eiamined, and with the exception of those mentioned 
at foot, which have been borrowed and not returned^ have 
been handed over to the custody of the new curator. 

The additions, since the last anniversary to the Societ/a 
Library have been 6 volumes, and 103 pamphlets, of which 1 
vobirae and 7 pamphlets have been purchased. 

List of hooktt not returned by members :—' Burmeister's 
Org'anization of Trilobites,' (Ray Soc.) ; "Grew'a Anatomy 
of Plants ;' ' Pritchard's Microscopic Objects ;" ' Quekett*8 
Lectures on Jiiatology,' Vol, I; 'Kolliker's Human Histology/ 

F. C. S. Roper 



Report on the CcMnet of Objects during the pe^t year. 



At the last Annual Meeting, February 6th, 1865, 

the Cabinet contained 1315 objecta . . . 1315 
The following have since been added : — 
Presented by Dr. Carpenter, June 14th, 1865, eight 

slides of Eojioon Canadense .... 

Presented by Mr. W. H. Hall, October 8th, 1865, 

twenty-five slides. Animal and Vegetable . . 25| 
Presented by Mr. John T. Tupholme, November Sth, 

1865, eighteen slides of DiatomaceEe . . , ISi 
Presented by Mr, John Hep worth, December 13th, 

1865, eleven slides of Injections . . , .111 
Presented by Mr. W, M. By water, January 10th, 

1866^ twelve slides of Parasitic Fungi . , . 1%{ 



I 
I 



Objects now in the Cabinet . 

Being an increase of 74 during the year. 



1389 



Eli^is G. Lobb. 



The President delivered an address, showing the progresa 
of the Society and of microscopical science in generaJ during 
the past year. 



The President's Address /or the year 1866. 
By James GlatsheKj Esq.j F.R.S.j &c. 

GentlemeNj — It sometimea happens that one finds himself 
in a position which requires explanation ; such is my own 
case this evening. 

Your rules require an Annual Address from your Presi- 
dentj an address which should speak with authority of the 
advance in Microscopical Science^, and indicate as far as 
possible its future prospects, by one well versed by practical 
experience and the devotion of much thought and care. 
Hitherto on these occasions yon have listened to such 
Presidents, the accredited Bepresentatives and Leaders in 
Microscopical Science^ but my usual avocations are not 
microscopical, and they are so engrossing I have no time 
to devote to these researches, and therefore my sense of 
unfitness for this task would have precluded my appearance 
before you as the exponent of your views. 

I am hcrej hovrever, at your commandj and I should be 
uaworthy of your confidence did I not endeavour to comply 
with your rules by collecting information from all persons 
and all sources, and giving to our proceedings that complete- 
ness which the founders of this Society contemplated. 

It is not, however^ expected that an annual addreas should 
take the form of a scientific paper, but that it should embrace 
a wider field, and include more varied subjects ; tracing the 
progress of Microscopical Science in the year, and therefore 
including the results of the labour of many individuals ; in 
attempting this, should I omit anything which I ought to 
have included, I beg you to excuse me. 

The objects of this Society, as laid down in the constitu- 
tions, are varied. They are, however, empliatically the 
advancement of Microscopical Science. In this two things 
are implied — firstly, that Microscopical Science is a worthy 
object of pursuit; and secondly, that combined efforts are 
necessary. 

A few moments'' consideration of these points may be in- 
teresting : — 

VOL. XIV. (i 
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To say tliat Microscopical Science is worthy of our 
pursuit is a proposition to which every one assents. But 
vbat do we mean by Microscopical Science ? Is it the mere 
collection of detached facts ? Is it to ascertaia the piirity, or 
otherwise, of commercial products? Is it to be chiefly 
valued for its utility and its practical applications? Even 
in the view of utility alone^ the microscope claims a high 
place, and for an instance we need but refer to our trans- 
actions for the past year. ^H 

In a case of poisoning by means of corrosive sublimate^B 
maliciously substituted for tlie proper medicine, and In which 
there was a doubt, which it was of the utmost importance to 
remove, as to the source of the poison, rendering it uncertain 
whether the child had met witli its death by accident, care- 
lessness, or otliETwiae, Mr. Dcane, by the aid of the micro- 
scope, determined in the most unequivocal manner that the 
Eoison was derived from a smaU parcel of the same substance 
ept in a piece of rag in the house of the child's parents, 
where it died, thus rendering it quite certain that the 
death of the child was premeditated, and at the same time 
removing every trace of suspicion from innocent parties, 
whose care and common sense had been called in question. 

In a social as well as a medico-legal point of view, every 
one must see from the above recorded illustration how im- 
possible it is to over-estimate the scientific application of 
the microscope as an element in Medical Jurisprudence. 

There is everywhere a pressing demand for what is practical, 
and often the profoundeat speculations of science or adveU' 
turous experiments in science are met with contempt when 
they do not immediately pay hack to the experimentalist a 
retiurn for his labours in marketable value. 

The scientific investigator rejoices as warmly as any one in 
eveiy addition of science to the arts, or to the practical wants 
of the day ; but he emphatically denies that the whole value 
of science is to be estimated by its present application. 

In the narrow sense of utility it may be asked. Of what use 
to know the forms of some of those beautiful diatomacea 
drawn by Dr. Greville, or of those beautiful organisms deli- 
neated by Dr. Maddos, so minute that many to the naked 
eye are invisible ; but what educated man can be indifferent 
to them, or who can say to what a more extended knowledge 
of these atoms may lead ? 

Take for example the investigation into those remarkable 
forms Eozoon Canademe. In the May number of the 
'Intellectual Obsei'ver * is a paper on the Structurej Affini 
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tiesj and Geological Position of this remarkable fossil^, by 
William Carpenter, M.D., F.R.S., &c. 

The researches into its stmcture and cbaracter belong 
partly to the present year, and afford proof of the services 
which the mici'oacope is able to render to geology and pale- 
ontology. 

During the Canadian Geological Survey large masses of 
"what appeared to be a fossil organism were discovered in 
rocks situated near the base of the Laurentian series of 
North America. Dr. Dawson, of Montrealj, referred these 
remains to an animal of the foraminiferal type _j and speci- 
meos were sent by Sir W. Logan to Dr. Carpenter, whom 
we are proud to claim as a former President of this Society, 
requesting him to subject them to a carefiil examination. 

As far back as 1858 Sir W. Logan had suspected the 
existence of organic remains in specimens from the Grand 
Calumet limestone, on the Ottawa river, bnt a microscopic 
examination of one of these specimens was not successful. 
Similar forms being seen by Sir William in blocks from 
the Grenville bed of the Laurentian limestone^ were in their 
turn tried, and then revealed their true character to Dr. 
Dawson and Dr, S terry Hunt. 

The masses of which these foasik consist are composed of 
layers of serpentine alternating witli calc spar. It was found 
by Drs. Dawson and Sterry Hunt that the calcareous layers 
represented the original shell; and the siliceous layers the 
flesh, or sarcode, of the once living creature. These results were 
arrived at, through comparison of the appearance presented 
by the Eozoon with the microscopic structure which Dr. 
Carpenter had prenously shown to characterise certain 
members of the foraminiferal group. The Eozoon not only 
exceeded other known foraminifera in size, to an extent that 
might have easily led observers astray, but from its apparently 
very irregular mode of growth, its general external form 
afforded no help in its identification, and it was only by 
careful examination of its minute structure that its true 
character could be ascertained. Dr. Carpenter says : — " The 
minute structure of Eozoon may be determined by the micro- 
scopic ex ami nation either of thin transparent sections,, or of 
portions which have been subjected to the action of dilute 
acids, so as to remove the calcareous shell, leaving only the 
internal casts, or models, in silex, of the chambers and other 
cavities, originally occupied by the substance of one 
animal." 

Dr. Carpenter found the preservation of minute structure 
so complete that he was able to detect " delicate pseudo- 
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podial threads, which were put forth throagh pores in the 
fihell wall, of less than T-g^.^^j-tfth of an inch in diameter/' 

Dr. Carpenter exhibited some beactiful specimens of the 
EoeooQ at the last soiree of thia Society^ and which he after- 
wards presented to the Society ; and though his results have 
been controverted in some quarters, they have been fully 
acecpted by naturalists best acquainted with the micro- 
scopic structure of the family to which the Eozoon haa 
been assigned. 

In a paper read last month at the Meeting of the Geological 
Society, Dr. Carpenter stated that he had recently detected 
Eozoon in a specimen of ophicalcite from Cesha Lipa in 
Bohemia, in a specimen of gneiss from near Moldau^ and in a 
specimen of serpentinous limestone sent to Sir C» Lyell by 
Dr. Giimbel, of Bavaria, all these being parts of the great 
formation of " fimdamental " gneiss, which is considered by 
Sir Roderick Murchisou aa the equivalent of the Laurentian 
rocks of Canada. 

There can be little doubt that a rich field *of research ifi 
now opened to those who Mill undertake the examination of 
rocka of various ageSj which present the appearance of 
analogous structure ; as it is, the microscope has been the 
means of demonstrating the existence of animal life at a very 
ancient geological date ; and in the words of Sir W. Logan 
" we are carried back to a period so far remote that the 
appearance of the so-called Primordial Fauna may be con- 
sidered a comparatively modern event.*' 

Such are some of the objects of microscopical scientific 
research over and above ita practical utilities, and are its 
claims upon our services. 

Let me now say a few words upon my second proposition, 
viz., that combined efibrta are necessary to its full develop- 
ment. 

Microscopical science advances by observation, by the 
accumulation of facts, by patient research^ by improvements 
in the object-glass, its mode of illumination, &c. Now, here 
the co-operation of observers scattered over the world is 
necessary, and these should include all classes, for so universal 
are the objects scattered which we wish to study, that a large 
co-operation is indispensable ; so that results may be based 
upon the comparison and discussion of a wide range of obser- 
vation. Co-operation and friendly rivalry are also needed 
with opticians, both in this and in other countries, so that the 
microscope may be as perfect as possible. 

Turning now to our transactions of last year, we find no 
less than four papers by Dr. R. K. GreviUe "'On New and 
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Rare DiBtoma j" these papers are ia continuation of those 
previously presented to the Society, and are numbered XV, 
XVI, XVII, and XVIII. These are all aeqompauied "with 
exquisite drawingSj clear descriptions, and are the results of 
much careful investigation. 

Dr. Maddox has communicated a paper " Ou Photomicro- 
graphy.^' It is well known to the membera of this Society 
that for some years attempts have been made to add the 
application of photography to microscopy, for the delineation, 
of microscopic objects. 

Indeed, several papers on this subject have engaged your 
attention at various meetings. 

As far back as April, 1853, in the Journal of this Society, 
waa published a beautiful photographic illustration of micro- 
scopic objects. In the January number for 1855 Mr. Wen- 
ham wrote on the same subject, and showed how to make the 
actinic and visual foci coincident^ and here and there during 
succeeding years we find a few scattered individuals endea- 
vouring to rekindle the flame and keep alive this interesting 
art. §till it was not until Dr. Maddox, feeling fully persuaded 
that its application has advantages both of scientific and art 
value, and iu the firm belief that it wiU ultimately materially 
assist the microscopist, determined to test its capabilities by 
the delineation of objects the most diverse in structure, colour, 
and size, and so tested more fully its range and applicability. 
He described his apparatus and the method he has adopted to 
overcome many diiBculties ; and Mr, How, of Foster Lane, 
exhibited on a screen nearly 100 of Dr. Maddox's results j 
these showed many minute organisms, with beautiful mark- 
ings. 

It is chiefly to the efforts of Mr, Highley and Mr. How we 
are indebted for bringing before the public the results of the 
labours of Dr. Maddox and others in this field of inquiry, and 
it is gratifying to know that at soirees and other places 
these illustrations have attracted a good deal of attention; 
and it is atili more gratifying to know, that at exhibitions 
wliere their merits have been more carefully tested, they 
have been considered so well executed aa to command the 
award of nicdals ; one has been awarded to Dr. Maddox from 
the London Photographic Society, and a second also to Dr. 
MaddoXj from the recent International Exhibition, Dublin; 
thus showing an appreciation which will furnish me some 
excuse, were any required, for directing attention to the past, 
present, and future of this branch of Microscopy, Unfor- 
tunately in this branch, so far as I know, there have been but 
few labourers in this country. 
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Mr. Thomas Daviea has employed photograpTiy to render 
the beautiful specimens of artificial microscopic crystallization 
which were engraved as illustrations in our Journalj and Dr. 
W. Bird Herapathj in Ms valuable papera on the anchors and 

Slates of various synaptsej and the pedLcell arise of the echino- 
ermata, liaa likewise had recourse to photomicrography ; the 
photogfraphs being reproduced as engravinga and valuable 
lUustrations in the Society's Journal. 

In the person of Count Caatracane we have the pro- 
mise of the subject being more fully worked out. He 
has started with the aasiatance of a Dubosc'a heliostat and 
prism mounted so as to employ monochromatic light; 
possibly this may have its actinic advantages, as it occasion- 
ally has its optical, for we find both Mr. Wenham and Dr. 
Maddox calling attention to the use of coloured glasses over 
the eye-piece. Still, I learn from Dr. Maddox that in his 
trials with monochromatic lights as derived from the use of 
Abraham's condensing prism without heliostat, that he did 
not obtain any advantage, but rather^ in some inatancesj the 
reverse \ the field and object (when the latter is very trans- 
parent) being more or leas of the same tint, which neutralized 
the contrast too much ; at least he found it did so for the re- 
production of transparencies for the lantern. 

Mr. Sorby, I believe, also employs photography to illustrate 
the appearance of fractiired surfaces by reflected light. 

Probably many others are quietly at work on the subject, 
with the results of whose laboursj sooner or later, perhaps 
this Society will be favoured. 

Abroad it has largely extended its influence, and it remains 
with ourselves to see whether we shall lose or retain our 
position. The hindrance to its being fully utilized appears 
to me greatly to arise from tbe expense attending the publica- 
tion of such illustrations as photographs, more especially in 
scientific literature. Possibly we are on the eve of being able 
to produce such (which seems highly probable from papers 
recently read at the meetings of the Photographic Society) 
by means more nearly allied to the ordinary methods of 
printing, and then we may expect its futmre wiU be as rapid ^^ 
as its past has been tardy. ^| 

In a paper on the structure and aflSnitiea of the Polycystina ^^ 
Dr. Wallich has fiirnished us with an elaborate account of 
this obscure family of the Protozoaj and a classification basedj 
as he believes, on tbe only constant characters it exhibits, 
viz., those involved in the mode of development and growth • 
of the siliceous framework within and around which their 
soft partj, or sarcode, is sustained. This is an important step 
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ill OUT knowledge of the Polyeystina; fofj althougli long 
familiar to the mieroscopist as moat beautiful and prized 
objects of study, tliey had not previously received anything 
like a natural and systematic arrangement. But Dr. Wallich's 
paper claims notice on other grounds, inaamucli as it treats 
not only of this single family^ but of the Rhizopods generally, 
and recommends for adoption a revised classification of the 
entire group, based on personal examination of the several 
familieSj and supported hy a large number of original and 
highly interesting observations. 

Whilst speaking of Polycyatina, I wish to direct attention 
to the drawings of Mrs. P. S. Buiy, who has most kindly 
favoured me ivith copies of her drawings of Polycyatina, which 
are evidently, as she tells me, the honest representation of the 
objects as conveyed to her eyes and mind by attentive con- 
templation of the objects seen in a good biuociilar microscope. 

These drawings illustrate how ladies may assist us in our 
pursuits, and at the same time, I feel sore, give to themaelvea 
great pleasure in dwelling over and recording faithfiilly some 
of the- variations of fonns of growth which are so numerous, 
sometimes whimsical, and often exceedingly beautiful, as are 
shown in Mrs. Eury's drawings of those curioua organisms. 

The subject of the generative productions in invertebrata 
does not seem to have been much taken up by naturalists. 
The paper by Mr. A. Sanders is therefore the more valuable. 
He says, as far as his researches have extended, he baa only 
met with two papers treating especially on the development 
of Zoosperms ; they are in De Quatrefage's series of papers 
on the Annelida, in the ' Annales dcs Sciences Naturelles ^* 
there is indeed a paper by Von Siebold in ' Miiller's Archiv,' 
1835 and 1836, in which the zoosperms of different classes of 
animals arc described, but there ia nothing about their 
development. In this inquiry there is a great deal of physio- 
logical interest; but perhaps it would be somewhat too 
audacioiis to hope that it would throw any light on the 
mysterious changes which the physical forces undergo in their 
passage through organic matter, which we call vitality. 

In the Puimogasteropoda, to which his paper was more 
particularly devoted, the subject is complicated hy another 
factor, viz .J Hermaphroditism; and the older naturalists dia- 
puted as to whether the zoosperms and ova were generated in 
the same or in different glands : the balance of evidence 
inclined in favour of the former view^ and such is the modem 
received opinion ; hut it was open to objection, and was ob- 
jected to in a paper by Dr, Lawson, and until the actual 
development of zoosperms could be demonstrated in the 
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gland goiug on at the same time as the ova, it couid not be 
said to be proved. This Mr. Saoders^s paper was intended 
to do, and if the facts he gave are considered sufficient, the 
question may be considered settled. There is, Mr. Sanders 
believes, no instance in nature, except in the case of Gastero- 
poda, in which the two ^oosperms and ova are produced in 
the same g^laad ; in all other hermaphrodite animals there ia 
a separate gland for each. 

Mr. Sanders tells me his paper is hut an instalment, and 
he proposes from time to time, as materials ofter, to send to 
the Society ugtes on the process in different classes of 
animak. 

Mr. Jabez Hogg has contributed a valuable paper on " The 
Veget-able Parasites of the Human Stin ;" the object of which 
▼as to show that vegetable parasites do not produce the diffe- 
rent Taricties of skin disease ; but that when certain diseases 
already exist, the fung:i finding a suitable aoil, greatly 
aggravate and often change the type of disease; that these 
diseases are always associated with neglect of person, dirt, 
bad air, want of light, and sufficient nourishment; that the 
Ftpores of fungi arc always floating about in the atmosphere, 
^and thus ever ready to be deposited and take root in a favor- 
able aoil. Of this Mr. Hogg gave many illustrations, and 
showed that although yeast, penicillium, aspergillusj and 
some other fungi, had been separately classed, nevertheless 
they could be made to pass through the same changes, and 
' produce ferments that could not be recognised one from the 
other, and therefore difference of form be believed to be 
entirely due to the soil or nourishment supphed, and depen- 
dent on such circumstances as whether the growth of the 
fungi takes place in a sickly plant, a saccharine solution, or 
an animal tissue, 

Mr. Erasmus Wilson, F.R.S., who has devoted much 
thought to this subject for a number of years, entertains dif- 
ferent views on this subject, and views which commend them- 
' selves to the attention and inquiry of microscopical observers. 
He states that in an unhealthy state of the body and skin the 
epidermis is produced unhealthily ;- that one of the forms of 
unhealthy condition is their persistence of the nutritive 
granules of the epidermis in the crude and foetal statCj and 
that in this state they take on the process of proliferation, by 
means of which the substance of the rctc nmcosum ia con- 
verted into a phytiform tissue, composed of cylindrical shafts, 
simple and branched, and granules, and that it. is to the 
granules that the term sporules hag been applied. According 
to him, therefore, the parasite theory of cutaneous disease has 
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no existence j in fact, the phytiform strueture doea not come 
from without, but is developed where it is found, and that, 
in essential nature, it is a perversion of a normal process, a 
degradation of vitality of the cell-elementa, and a transforma- 
tion of an animal structure into a lower form of organism, 
into one which is usually regarded as a vegetable tissue. He 
further statea that this morbid change occurs beneath the 
epidermis without breach of the latter, and in the substance 
of the rete mucosum, and that the morbid tissue moves to the 
surface only by progressive growth. Mr. Erasmus Wilson 
believes the perforation of the horny layer of the epidermis by 
a mucedeinous sporule impossible, and regards the cause of 
the development of the phytiform tissue, and conaeqncntly of 
the disease, as coming from witliinj dependent only upon the 
vitality and health of the individual, and independent of 
personal cleanliness and exterior conditions of every kind. 

A more intensely interesting field can scarcely be found 
for the labours of the micro-physiologist than tliat chosen by 
Mr. Hogg. 

The most important novelty of the year has been the sue-" 
cessful application of the spectroscope to the microscope. In 
Mr, Sorby'a first experiments of this class (' Quarterly Journal 
of Science/ 1863, p, 198) he used such an arrangement as 
could be made with a simple triangular prism. This waa 
placed below the achromatic condenser, so that a minute 
spectrum of any transparent object could be examined, and 
the particular rays which it transmitted easily seen. Shortly 
after the publication of Mr. Sorby's paper, Mr. Hugj^ins sent 
a paper to this Society,* in which he proposed to adapt a 
spectroscope to the eye-piece of the microscope, so as to enable 
us to view the spectra of opaque as well as transparent objects. 
After this meeting, Mr. Browning suggested to Mr. Slack 
and myself that a direct-vision spectroscope would be the 
most convenient form for this purpose; and on the 14th 
June he read a paper in whieli he showed how a compound 
du'ect-vision prism could be applied to the microscope as an 
eye-piece. The exact form of prism finally, adopted waa 
determined after communication witlij, and experiments by, 
Mr. Sorby. The slit may be either in the focus of the object- 
glass, or in that of the eye-piece or of one of its lenses. 

One of Mr. Sorby's arrangements was to have the slit in 
the focus of the object-glass, and the compound prism between 
them. In using a binocular microscope, this form enables us 
to see the spectrum with both eyes, and also to use a micro- 
meter to measure the position of any absorption bands. It is 
* ' Quart. Joura. Mic. Soi./ July, 3S65, p. S5. 
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adapted for the study of coloured solutions in test-tubeSj but 
cannot be employed with objects less than -rVth of an inch in' 
diameter. 

For this reason it is more generally advantageous to 
employ a form of apparatus witli the siit in the focus of the 
upper lems of the eye-piece, made achromatic; and it is also 
very much better to have such arrangements that two spectra 
can be compared side by sidCj as described in his paper in 
the January number of the ' Popular Science Revieiv/ 1866, 
p, 66. 

With the Sorby-Browning spectroscope, the spectra of very 
minute bodies can be seen to great advantage either by trans- 
mitted or reflected light ; and their being only partially trans- 
parent and of considerable thickness does not signify much. 
Of course, the use of such an instrument is almost entirely 
restricted to coloured bodicsj. though in some cases the colour 
may be very faint ; but whenever colour is au important 
character, it appears that such a method of investigation 
should not be neglected. The value of the results depends 
very much on whether the spectra do or do not give well- 
marked absorption bands ; and there are many cases in which. 
the facts are unfortunately very indefinite. 

As far as can be judged at present, the chief use of the 
instrument will be in forming a more definite opinion respect- 
ing the nature of solutions, coloured either naturally or by 
the addition of testa ; to the study of blowpipe beads, and of 
natural and artificial crystals; and, in some cases, to the 
determination of the nature of the minerals met with in the 
sections of rocks and meteorites in which chemical analysis 
cannot be employed. 

There are also some branches of natural history and phy- 
eiology to which it might be usefully applied ; but hitherto 
Mr. Sorby has been more anxious to bring the instrument 
itself to perfection, and to establish its fundamental prin- 
ciples, than to employ it extensively in deciding any other 
practical question than the detection of minute blood-stains 
in cases wherq ordinary microscopical esamination could not 
yield decided results. As I have previously stated, Mr. 
Huggins and Mr. Wenham adopted an opposite course to 
Mr. Sorby : instead of applying the microscope to the spec- 
troscopCj which was Mr. Sorby^s plan, they applied the 
spectroscope by using it as an eye-piece to the microscope j 
and, in addition to the examination of solutions or trans- 
parent objects^ they were enabled for the first time to inves- 
tigate the spectra afforded by small and strongly-dlnminated 
objects that were opaque. 
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The spectTDBcope first employed in tliia way was that 
with which Mr. Hiiggins made his remarkable discoveries 
in, the new science of Celestial Chemistry. Such an appa- 
ratus, however, was far from convenient, and Mr. Browning 
turned his attention to the subject with his accustomed skill, 
and soon produced the " Sorby-Browning Spectroscope," 
which we have already described as in the highest degree 
effective and convenient. 

Mr. Sorby succeeded, at an early period of these inquiries, 
in obtaining characteristic spectra with exceedingly small 
quantities of blood : but with Mr. Browning's apparatus, and 
with the use of Messrs. Smith and Beck's -^-^th, or Messrs. 
Powell and Lealand''8 -^r^th, a distinct spectrum can he easily 
obtained from the third or the fourth of a single human 
blood-co r puscle . 

The size of such a corpuscle will vary, according to Mr. 



Gulliver, from ^Vinjth. to ^rrTiTtth : thns, if we take 
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of a square inch of a human blood-corpuscle, we find that it 
contains enough of that peculiar substance cruorine to give . 
a characteristic result. For such delicate experiments the 
blood must be quite freshj and a red- coloured corpuscle 
selected. 

In the ' Proceedings of the Royal Society/ July 19th, 1865j 
and in the July nuniber of the ' Popular Science Review^' Dr. 
Beale published a paper on the " Highest Magnifying Powers, 
aod their .uses." In this paper Dr. Beale speaks of the diffi- 
culty of using the x¥*^ ^.nd other high powers complained of by 
practical men, and points out very clearly that success in their 
uee is dependent upon training. Dr. Beale says, " It is neces- 
sary to begin by studying the simplest things in the easiest and 
simplest manner, and proceed only by degrees to the more 
complex.'" This is the only process by which observers can 
hope for success; and it is this patient labour proceeding 
step by step, from the lowest to the highest, that constitutea, 
in fact, the difference between a trained and an untrained 
observer, not only in Microscopy, but in all minute and accu- 
rate investigations. In the ordinary occupations of an obser- 
vatory the trained eye can see distinctly, and the educated 
hand measure accurately, that which the uneducated eye can- 
not see at all. So, doubtless, it ia with the use of high powers 
as applied to the microscope : many beautiful details can be 
Been by the carefully-trained eye, and traced by the trained 
hand, of which not a trace is even suspected by observers 
wanting in this educated eye and equally important educated 
hand. 

In the September number of ' Silliman^s Joumalj' Professor 
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Smithy of Keayon College, Ohio, U. S., described a new con- 
denser be had devised for the opaque iOumination of objeeta 
under high jKtwcrs. It has long been folt that it would be 
immensely to the advantage of microscopic anatomy if snch 
Braull bodies as the blood- globules could be viewed as opaque 
olijects with higli powers. Hitlierto there have been great 
and iiisurraountable difficulties in the way, but Professor 
Smith has at length contrived an illumination which promisea 
to effect good service. 

In this instrument a pencil of light is admitted above the 
objective and thrown down through it on the object, by 
means of a small silver mirror placed on one side, and cutting 
off a portion of the aperture. Profesaor Smith sent an 
instrument of this kind to Mr. Lobb^ with a request that ha 
would place it in the hands of Messrs, Powell and Lealand. 
Tbeac t^entlemen devised what they considered to be an im- 
provement, and substituted for the small silver mirror, to 
wbich professor Smith had given a preference, a flat glass 
placed at an angle of 45'^, across a tube interposed like an 
adapter between the objective and the microscopic body. A 
pencil of light entering by a aide aperture striking against 
this flat glass is partly reflected down through the objective 
and on to the object, the magnified image of which is viewed 
through the glass. 

If the flat grass is ground so as to have parallel surfaces, no 
noticeable error is introduced even with the highest powers. 
About the same time, or a little later, that Messrs. Powell 
and Lealand were thus at work, Mr. Kichard Beck devised a 
similar arrangement J but he employed a circular disc, such aa 
used fur covering microscopic objects, instead of the mor«{ 
solid glass of Messrs. Powell and Lealand. 

At the December meeting of the Society Mr. Beck ex- 
hibited his new mode of illuminating opaque objects under the 
highest powers. It consisted of a disc of thin covering glass 
set at an angle of about 45° in the optic axis of the micro- 
scope.. This was placed close behind the setting of the object- 
glass in a special adapter, having a suitable apertui'e for ad- 
mitting light from a lamp, the rays from which were reflected 
downwards. The object-glass thus served for its own achro- 
matic condenser. The definition of the object is not injured 
by the transmission of rays through the tbjn glass. 

The idea of employing the object-glass as its own condenser 
was suggested by Mr. Hewitt upwards of five years ago. In 
cooaequence of his eomnmnication Mr. Wenham was induced 
to give the plan a trial. A concave speculum was fitted at an 
angle into the body of the mieroscope, having a central hole 
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aufficiently lajge to admit the full pencil from the object- 
glassj through the back of which the rays from a lamp 
(passing through a hole in the side of the body) were reflected 
doTvnwards. The object was strongly illuraiuaterlj but there 
was so much glare from the internal fittingSj and from reflec- 
tion from the back of the object-glass lensesjthat the expei'i- 
inent was alsandoned, and an unfavorable opinion given of ita 
practicabihty. It is now demonstrated that the light was too 
intensej and the most usefnl or central portion of the rays 
were wanting. The simple disc of thin glass and its partial 
refl^ection meets these objections. If such a disc is used mth 
& little care it is found to be quite as accurate as the other 
plauj and the natural surface of the glass is more reflective 
than any artificial one. It has, howeverj the disadvantage of 
extreme fragility. By making the object-glass its own con- 
denser, and examining diatoms as opaque objects under high 
powersj we can now hope to solve the much vexed question 
as to the true nature of their markingB. Mr. Browning has 
employed the apparatus in a form much more nearly resem- 
bling that of the original inventor, only substituting a small 
glass-reflecting prism for the metallic reflector. Some ad- 
vantages are gained by the adoption of this arrangement, 
which, I believCj Mr. Browning will deacribe in a short paper 
at our nest meeting. 

Mr. Hewitt eshibitedj at a recent meeting of the Societyj 
a plan in which one tube of a binocular instrument was 
surmounted by a small flat mirror which sent a pencil of light 
vertically down one tubej and then, by means of the prism 
employed in the binocular arrangementj down through the 
other. 

The objeetiong to this plan are, firstj that the prism cuts 
off a large portion of the aperture ; aecondlyj that it cannot 
be used when binocular vision is desired j and, thirdly, that 
it is not adapted to very high powers, as microscopists are 
agreed that when a prism is used with great powers it must 
be placed close to the optical combinatiouj and not at the 
distance from them in which it occurs in the ordinary binocu- 
lar arrangements. This plan may, however, be liked for its 
simplicity by many who do not desire extreme magnification, 
and who operate with highly reflective objects. 

These new modes of illumination bid fair to correct many 
errors of interpretation resulting from an exclusive use of 
transparent illumination, and we hope that in the hands of 
the members of this Society they will reveal many peculiari- 
ties of structure as yet unknown. 

Since the arrival in this country of the condenser sent hv 
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Profeiaor Smitt to Mr. Lobb, Americaix opticians are stated 
to bave improved the details of the instrumentj and it will be 
interesting to see it in what the inventor may consider it»^J 
most perfect form. ^| 

Some time last year Mr. James Brooke and Dr. Beale^^ 
spoke of the advantage of using a Kelnex eye-piece as 
a condenser for the illumination of certain, delicate trans- 
parent objecta. Since then Mr, Webster introduced a 
condenser bearing his name. He employed an achromatic 
combination of considerable curvature, with a bull's eye in 
front of it, and he also devised a novel form of stops in the 
diaphragm which he employed, This apparatus yields ap- 
proximately good results with objects of various depths from 
one inch upwards, and with those of small apertures it gives, 



when required, a dark 



ground 



illumination. Mr. Highley 



introduced a variation which seems, to be an improvement in 
the optical part of this apparatus ; he employed au achromatic 
combiuation, of which the inner lena ia a bull's eye of very 
great curvature. This instrument is well spoken of by those 
who Iiave tried it, and like that of Mr. Webeter'sj it is 
adapted to a considerable range of powers. With very diffi- 
cult and delicate objecta it doea not, however, qmte satisfy 
the requirements of observers, and Mr. Highley is now engaged 
in devising a further modification, which he expects will oflFer 
a combination of advantages not yet presented by any single 
instrument. ^^ 

In the January number of ' Popular Science Eeview/ a>^| 
page 11 6j mention is made of Collins- Webster's condenser. 
It consists of a double concave lens cemented to a very deep 
convex lens, and capable of being fitted beneath the stage of 
any ordinary microscope. Of this I will only briefly remark 
that I learn that it performs well, and gives some results that 
have only hitherto been obtainable by using much more ex-^^ 
pensive apparatus. ^M 

A very ingenious diaphragm has been also introduced by 
Mr. Collins, by the use of which power is given to the 
observer to graduate the aperture of illumination with great 
accuracy, and without losing sight of the object; this is done 
by the use of a screw, withdrawn or driven by a milled head, 
causing a lozeuge-shaped aperture to gradually open and^H 
close till it is reduced to a mere point. ^H 

For very many subjects of research this diaphragm is a great^H 
improvement on any diaphragm furnished with a number of , 
holes. 

Messrs. PoweU and Lealand have introduced into their large- 
angled condenser a new stop, consisting of two slits at right 
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angles to eact other. This arraogement is very conTenicnt 
for the display of both seta of lines in that difficult object, 
the Amician teat. A similar plan, I believe, exists in the 
Eev. J. B. Reade'e hemispherical condenser. 

Mr. Richard Beck's " Sorby lilnmiuator " well deaerres 
mention. It was specially constructed for those examinations 
of metallic and other mineral bodies, the atrnctnre of which 
has been elucidated by Mr. Sorby. 

It consists of a large parabolic reflector attached to the 
objective, Tiiis affords a brilliant illumination of an oblique 
character j and by turning a milled bead, a second am all flat 
mirror becomes so placed as to stop all action of the parabolic 
mirroij and substitute for it an illumination which h nearly 
vertical. The effect is very striking, and often exceedingly 
instructive. If, for examplej we have a transparent mineral 
under iiispection, slanting illumination gives one information 
to be obtained by a very penetrating view, while the vertical 
one almost destroys penetration, and brings out minute 
scratclies and markings on the surface. Tliia apparatus ia 
best adapted for powers varying from IJj to -^-rds inch. 

Messrs. Smith and Beck have introduced, during the past 
year, a new-pattern cheap microscope, called the " Popular 
Microscope." The chief arrangements of this apparatus have 
been devised for the purpose of giving many of the advantages 
of higher class instruments at a reduced cost, and this object 
appears to have been gained. The mechanical stage adapted 
to it ia very simple and flat. Two milled heads work con- 
centric spindles, as in Messrs. Powell and Lealand^s form. 
One of these spindles has a friction hold upon a plate which 
it carnes up and down, while the second spindle pulls the 
first backwards and forwards horizontally, and the movable 
plate is so attached as to go with it. Thus, rectangular 
motions are very simply obtained. 

Considerable attention has been recently given to various 
forms of aquatic box»^ for maintaining a continuous supply 
of fresh water to objects nnder constant observation, which 
thus sustain their vital growth foi* a long period. The employ- 
ment of these is strongly to he recommended, for there is yet 
much to be discovered concerning the metamorphoses which 
some of the lower microscopic forms of plant and animal life 
pass through, and a patient investigation will probably show 
that many which are now classed as distinct species are 
merely different phases of the same type, and which alternate 
in a higher or lower scale of development according to the 
varied conditions of temperature and nutrition under which 
they are grown. 
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In the September number of * SiUitnan'a Journal/ Pro- 

rfessoT Smithj of Kenyon College, has furnished us with a 

L4ietter meana of watching the growth of a plant under the 

icroscope. He described a very useful invention for the 

purpose, which he called a growing slide, or trough, one of 

rhich, coustructed by Mr. Suffolk, was shown to the Society, 

and is doubtless a cheap and useful coutrivance. 

It consists of two pieces of thinuish glass, cemented 
, together ; in one corner of the upper cover a small hole ia 
bored, and through this a fresh supply of water is iutrodiiced 
without in any way disturbing the plant or living object 
under inspection. This can be constructed for a few pence. 
fMr, Beck has given ua an improvement upon this : a descrip- 
tion of this gentleman's may be found in our 'Transactions.' 
During the past year no improvement has been made iu 
the construction of microscopic object-glasses. But we would 
call attention to the application of the single- front lens to 
the highest powers, in place of the triple combination usually 
employed by the different makers. A simple anterior lens 
transmits more light, gives clearer definition, with any desired 
extent of aperture, and, from its simplicity and comparative 
freedom from errors of workmaoshij*, is worthy of recom- 
mendation. The chromatic and spherical aberrations may be 
perfectly corrected in this form ; and' Mr, Wenham informs 
me that there are now object-glasses existing, of various 
powers, having only a sin p;le- front lens, that will challenge 
comparison with the best of the nsiual form. 

It is suggested by Mr. Wenham, who has made practical 
investigations in the optical branch of Microscopy^ that 
further improvements may be anticipated in the performance 
of object-glasses by discoveries connected with the quality of 
the glass employed. 

It ia generally supposed that the dispersive power of flint 
glasses increases with its density : this, however, is found not 
to be the ease. The best glass for the highest powers that 
has been made is a Swiss flint having a density of 3-G86. 
A few years back, Messrs. Chance made some beautiful clear 
and colourless flint glasa not liable to tarnish, and which 
polished well, having a density of 3 '867. Mr. Wenham 
availed himself of the opportunity and procured a quantity, 
but found, on trial, that the dispersive power was less than 
in the Swiss flint, at the same time that its refractive power 
was greater : these combined faults being in the wrong direc- 
tion, rendered the glass quite inferior for the construction of 
the higher powers. 

It thus became evident that some material had been added 
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wbich diminished the length, of the spectruna and increased 
the refractive power. 

In trying experiments on the manufacture of glass for 
optical purposesj the drawback has hitlierto been the neces- 
sity of operating on large quantities with expensive furnace 
arrangements; for it is useless to attempt to make small 
samples in the us^lal forms of glass furnace, on accomit of 
the intrusion of a larger proportion of impurities which 
impair the quality of the glass. 

With the aid of the now well-known forms of gas for- 
nace, test-samples not ex-Ceeding an ounce in weight may be 
fused without the encroachment of extraneous matter • and 
thusj if combinations of all the known materials that can 
be employed in glass-making were worked into equilateral 
prismSj and their spectra measured, wre should probably 
arrive at valuable results, and obtain a flint and crown glass 
of greater and less dispersive power than at present known, 
and thus be enabled to employ longer radii in the contact or 
cemented surfaces of microacopic object-glass. 

The subject of a Eoyal Charter of Corporation has specially 
occupied the attention of the Council during the present 
Seaaiouj and it is the opinion of your Council that this 
Society should make application for a Royal Charter. 

The Society^ as now organised, possesses no legal existence. 
In the infancy of the Society no great inconvenience would 
arise out of this ; but now that we have acquired property to 
some amount, — that is to say, a large and increasing Library, 
a large and increasing collection of Microscopes and Micro- 
scopic Objects, &c., and a considerable sum of money, at 
present invested in Government Stocky in the names of 
Trustees, — it appears to your Council that it would bo the 
duty of the Society, as well as an act of prudencBj to present 
a petition to the Crown, humbly praying that Her Majesty 
■would be graciously pleased to grant a Royal Charter for 
incorporating into a Society the several persons who have 
already become ]\f embers. 

The Society, as a corporate body, would be better able to 
promote a general spirit of inquiry on Microscopic researches; 
the Council and Members would be more closely connected 
together, and m^ore closely connected with all who had pre- 
ceded them ; and the lawful contracts or engagements made 
by oui' Council would be binding on their successors. We 
are possessed of certain property, but it would not be easy 
to establish legal ownership for what we have acquired4 The 
present Members are in no degree successors ' by law to past 
Members who accumulated the aaid property, and it would 
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be difficult to establieili a legal claim to the then proceeds. 
We cannot appear in a corporate form in a court of equity ; 
we cannot sue or be sued. Our Members can pay or not 
their subscription, as it seems good to them. We have no 
power to deal with any Member who may fall into arrears, to 
recover the money. Should we fall into debt, they are not 
the debts of the Society, hut are the debts of the individual 
by whose order they were incurred. 

Your Council, for these reasons, and for many others, con- 
sider it would be for the benefit of all Members, and to all 
who may hereafter be elected Members, to endeavour to 
acquire legal power to act and do in all things as fully and 
effectuallv, to all intents and purpose* whatsoever, as any 
other body politic and corporate can act and do, and tbat 
every other person and other bodies politic and corporate 
might be able to negotiate legally with this Society. 

The necesaary fees are considerable ; but the Council hope 
they will not be compelled to charge the expense either to 
the ordinary revenue account or to the money invested in 
the Funds. They hope to raise the necessary amount by 
BubscriptionB among the Members, Several names of sub- 
Bcribers have already been given in ; and in the event of this 
Annual Meeting approving of the propositions that will be 

{jlaced before themj no time will be lost in taking the pre- 
iminary steps. 

In the event of a Royal Charter being granted, the dis- 
tinctive title of the proposed corporate body woiUd have to 
be selected; and the initial letters should be those of no other 
corporate body. The natural title would be " Fellow of the 
Microscopical Society," with the lettera ''F.M.S. :" but these 
letters are already in use. But if we elect to keep our present 
title, " Fellow of the Microscopic Society of London,'" the 
distinguishing letters of the Society would be "F.M.S.L/'— 
a distinction not in use by any other Society. 

A good deal of time has been devoted by a Committee, 
consisting of myself and the Secretaries appointed by your 
Council, to reviae the rules of this Society previous to re- 
printing them, and your Council have given great attention 
to this matter. On looking over the rules aa they at present 
stand, it will be found that the Council have no power to call 
a Special Meeting of the Members, should circumstances 
arise rendering such a meeting necessary, and this power wUl 
be asked of you to-night. It is likely that at an early 
meeting the results of the deliberation of the Council will be 
laid before you. 
The Quarterly Journal continues to publish our proceedings 
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with the same features by which they have been characterised 
for several years past ; these scarcely meet the wants of the 
present day ; for instance : Papers read last December will 
not appear till the beginning of April, and I have not the 
advantage of their perusal in preparing this address ; I can- 
not but feel that as this Society increases in importance, 
some change in the publications must take place. There 
must be some more easily accessible channel of publication, 
so that the proceedinga at one meeting may be read and 
thought over before the next meetings Of what interest can 
many papers have four months old, excepting historical, 
or what influence can they exercise on many investigations 
which are varying from month to month — the history of the 
Bpeetroscope last year in its early stages, for instance. Should 
even a slight addition to the expense of publication be in- 
curred, I think it would be amply compensated by the more 
general diffusion of the Society's proceedings, and their far 
greater usefulness. I candidly confess I am not satisfied 
with the mode of publication at present, and feel certain that 
if the number of members of this Society increase, and 
particularly if we should become " Fellows," that the officers 
of this Society must take such steps that quick publication 
of its proceedings under their own superintendence, un- 
trammelled by the present arrangements, will foUow every 
meeting of the Society. 

It remains only for me to observe that we have skilful 
observers with increased and increasing optical power, and 
improved instruments generally; we have members who are 
careful analysers, as shown by our papers of this year. We 
have others who can delineate whatever they see. What may 
justly be expected from such men in advancing their chosen 
science ? 

It remains for us to assist and encourage young observers, 
to assure them that all criticism on their labour will be 
friendly^ that our justice will he impartial. We want the 
co-operative assistance of numbers. Every eye that can 
see, every hand that can record or delineate, and every 
intellect that can arrange, combine, or analyse, may con- 
tribute to the Teaults we seek ; and these results, it must be 
borne in mind, are intimately connected with the advance of 
Geology, of Mineralogy, of Palseoutology, of Physiology, 
indeed, of all the departments of Natural History. Our 
united efforts for success are necessary, and surely if we are 
united the result will be success. 
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Proposed by Mr. Browning, seconded by Mr. Gray, ani 
carried iinaninioTisly — " That the thanks of the meeting be 
given to J. Glaisher, Esq., President, for hia address^ and 
that the reports and address now read be received, and that 
they be printed and circulated among the raembera withoui 
delay." 

The following motions, arising out of that part of the Pre- 
sident^B address which related to the incorporation of the 
Society, were then put and carried : 

Proposed by Mr. Allen> seconded by Mr. Hilton^" Thai 
this meeting is of opinion that to be incorporated by Royal 
Charter would advance the interests and inorease the useM- 
nesa of this Society.*' 

Proposed by Mr. Lobb, seconded by Mr. Brand — " That 
the Council be requested to take steps necessary for obtaining,, 
ft Royal Charter of Incorporation." 

Proposed by Mr. Brooke, seconded by Mr. Ince —" That a 
private subBcription be opened for meeting the expense con- 
nected with procuring a Charter^ and that the Secretaries issue 
circulars for that purpose/' 

Proposed by Mr.'Tyler, seconded byMr. Hill — '^ That in the 
event of a Charter being granted by the Crown, the Society 
be incorporated under the style and title of 'The Micro- 
seopical Society of London,-* and that the Members use tha 
distinctive letters F.M.S.L. 

Proposed by the President, seconded by Mr. Roper, and 
carried unanimously — "That in the clause in p. 15 of the 
Bye- Laws the following addition be m^ade. After the words 
* Annual Meeting,' to insert ' or at a Special General Meet- 
ing to be convened for the purpose by the President with the 
sanction of the Council.' 

The Society then proceeded to ballot for Officers and Council 
for the year ensuing. 

Mr. R. Beck and Mr. Hogg were appointed scrutineers of 
the ballot. 

Upon the scrutineers making a report of the result of the 
ballot the following gentlemen were declared duly elected 



i 



President — James Glaisher, Esq., F.R.S, 
Treasurer — C, J. H. Allen, :B8q, 
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Four Members of the Council- 

W. L. Freestone, Esq. 
R. Mestayer, Esq. 

In the place of— 

Dr. Beakj 

H. Deaue^ Esq. 



Dr. Millar, 

S. C. Whitbread, Esq. 

E. Hodgsonj Eaq. 
J. N. Tomkins, Esq. 



"Who retire in accordance with the Bye- Laws, 

Proposed by Mr. W. H. Hall, seconded by Mr. Browninfj, 
and carried unaniinoiisly — " That a vote of thanks be tendered 
by the Members of the Microscopical Society of London to 
their President J Secretaries, and Council^ for their valuable 
services during the past year. 



Notes on a Brass Slide Clip. 
By R. L. Maddox, M.D. 

(Read March lith, 1S66.) 

When photographing very minute objects with high 
powers, aa the i or -^, I generally mounted them between 
two thin glas3 covers, and then fixed these to a card stiffened 
with black varnish, and pierced in the centre with a small 
circular punch, the little glasses being held in place by two 
narrow bands of paper gummed at each end and fastened 
across the card, so that the covers could be slid in any 
direction to bring objects not in the centre into view, or to 
shut out others on the same mounting. This plan answered, 
and was adopted to prevent injury to the object-glass in case 
of anv slip "unth the focussing rod. Having occasion to re- 
examine some of tiie objects, and also wanting some simple 
method for holding tlie covers on the usual slide, or a 
pierced slide of glassj metal, wood,^ ebonite (as the one sent) or 
card, I devised the accompanying^, which answers well, 
costs comparatively nothing, and can be made hy any one in 
a few minutes. It also answers to form a live trap and 
growing slide if required. It must only be regarded as a 
" country expedient/^ when more perfect plans, such as my 
friend E. Beck's, are not at hand. 

The mode of making is the following. Procure a few feet 
of brass wire, the numberj 1 think, is 18, or about the 
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size figured ; cut several aeveu-incli lengths ; also obtain some 
thin sheet brass (calledj, I believe, laten brass), about the 
thickuess of an ordinary address card ; cut off some strips 
five inches by half an Inch, place these singly on a flat piece 
of iron, or the ordinary flat iron, and run the head of a 
hammer heavily along tliem several times to furnish some 
degree of spring ; divide these in the middle into two-and- 
a-half iuch Icngthsj then with a atout pair of old scissors or 
small shears cut them into the shape of fig, c, and punch 
with a small turnscrew two cutsj as shown in figure at the 
shoulder ; run a fine file along the edges to take off the burr. 
These ready, take a piece of hard wood any suitable length, 
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one and a half inch wide and half an inch thick j file a 
sraall notch on oue of the narrow sides, and about the tenth 
of an inch above it ; drUl through the wood a hole the size of 
an ordinary bradawl, as in the fig, a, b, and another on a 
line from the notch distant three quarters of an iuch; cut 
two atout wires one and half inch in length to pass into these 
holes I one is seen in section in fig. e. Set the wood in the 
vice, notch from you, and bend one of the slips of brass 
through the two cuts with a piece of the wire bent at double 
right angles, as in fig. d, and place it, wire fitting, into the 
notch of wood ; now with the pliers turn both ends of the 
brass wire under the wire b at each side, then over the wire a 
each side one and half turn, bring the ends backwards in a 
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straight line, and cut off the portion held by the pliers about a 
qiiarter inch or bo ; withrlraw the wixes a, S, remove the clips, 
and finish by turning up the narrow end at half an inch over 
one of the stont Tvires, and double it on itself, to form a 
fulcrum from the spring (see side view/.) The wire part may 
reqiiire a little pressing together to set nicely on the slide. 
One suffices for holding a cover to the slidcj two when placed 
one above and one below a pierced side for a live trap. If 
the nicks are conveniently chosen the slide, when reversedj 
will be in the same plane from the object -glass. 

As a growing slide, or for keeping Confervse or Algaa a 
short time, use a full-sized square cover, and with it attached 
by one of the cUps, the end of which ahould be platinised, 
place the slide on a weighted bungj which has a hole bored 
or burnt through its diameter about midway, and a small 
hole from above to below through the centre of the cork j 
with a saw cut two slightly slanting saw cuts through the 
cork into the large cross hole, less than a quarter of an inch 
apart ; set two pieces of glass about one inch by half an inch 
into these cuts, so that they nearly touch at the top, then 
place the aJide and object between them and float the bung 
on a basin of water, seeing that the liquid can enter at the 
side holes as well as from the smaller one below. The water 
rises by capillary attraction, and keeps up a supply to the 
cover. 

Trusting the above may be found useful to others, may it 
form an apology for trespassing on your notice ? 



Ort Me Steuctdee of the Ego in ScatoPhaoa, 
By TuPFEN WesTj F.L.S.j &e. 

(Read March 14th, 1866,) 

The leg of the yellowish-brown fly, Scaiophaga sief-corari&y 
IB a favourite object with microscopiatsj, on account of tha 
large siae of the puivilli, the transparency of the cnahionsj 
and the distinctness and exquisite regularity of arrangement 
of the tenent hairs. 

The egg of the same fly has, 1 believe, not been minutely 
described, though the remarkable structure presently to be 
named, has been briefly alluded to by Mr. Westwood in the 
following terms* : 

• IntrodHCtton to Modern ClaBsificatiou of ImccVs,* 'TQV\\,'?,^'i'i. 
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" The (ifjecies of Scatophaga revel upon excrement, xu whicli 
also they dejiosit their eggs, whicli are of an oval form, but 
have two broad divergent appendages at tlie upper end ; the 
object of which appears to be to prevent them from sinking 
in the matter in which they are deposited." 

The e{2:gs (figs. 1, 2, PI. VII) are about a line in length, of a 
long eUiptic form, somewhat arched backwards^ the ventral 
surface being much the most convex. The top may he de- 
scribed a.% cut off obUqueiy fi^m before backwarda ; covering 
the opening thus formed is a lid or small door, of a someTrhat 
triangular shape, which is articulated behind. A little 
beyond the centre of this lidj on its under side, arises at 
tongue-shaped process, by which the aperture is completely 
covered. From the upper fourtli of the egg shelly v^here the 
cover is joined to it, arise with a gentle curvc^ and pass out 
obliquely on each side, two arms or processes, about two 
thirds the length of the entire shell. The obliquity with 
which these pass off; as well as tl»e amount of their curv ature 
forward, vary in different examples, but in what may be con- 
sidered typical specimens the angle formed with the axis of 
the shell is about 15'^. 

There can, I think, be no doubt aa to the purpose served by 
these remarkable append agesj and that it is as suggested by 
the author above quoted. 

Investing the larva^ and left behind after its exit, is a mem- 
brane, represented at »*, in fig, 3. 

The egg-shell, which is of a horny texture, is covered with 
hexagonal reticulations, the interspaces minutely punctate 
with elevations (fig. 4). The processes are mere cuticular 
derivations, solid throughout, and finely elevato-punctate 
(fig. 5). That portion of the lid which covers the actual 
opening is of a rich, deep red-brown colour, and of a some- 
what different structure from that named above, being mapped 
with lozenge-shaped or 5-sided areai; in the centre of each 
area is a rounded transparent spot, the space around verj 
finely punctate (fig. 6). 

The eggs are deposited on the same material by different 
Hies, and at different periods, so that larvae may be met with 
growing rapidly at the same time that others occur in the 
most rudimentary condition. Fig. 7 represents two broad 
toothed processes, from a larva gently pressed out of one of 
the eases j the anterior pair of spiracles was distinctly seen in 
this individual j but little else of structure could be traced iu 
the granular mass of which it was eoiHposed. LarvK already 
hatched, and three lines in length, were obtained at the same 
time. 
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Description 0/ ihe Skif^ ca^t by an EphemeroNj, in Ha 
" PsEUB-iMAOo " Condition. By Toffen WjesTj P.L.S,> 

(■Read Marob litli, 1856.) 

The following observations appearing to have some bearing- 
Oil the disputed question as to the exact nature of the peti- 
iiltimate change in the Ephemeridse, are brought before the 
notice of the Microscopical Society with tlie hope that they 
will prove to be a small contribution towards our knowledge 
of a subject confessedly requiring further elucidation. 

In wandering near water in the country on a summer's 
evening, some of the members of our Society may have found 
themselves speedily covered by small whitish looking flies, 
"with two or three long tails a piece, which after alighting on 
some portion of the dress, remain quiet for a brief period, 
and then fly ofl', leaving behind them an alter ego, in shape 
of a perfect cast of their in tegument a. These casta may some- 
times be found on railingSj branches of trees, &c.j in the 
vicinity of water. 

On Frensham Common are two considerable pieces of 
water, known in these parts by the names of the " Great '* 
and the " Little Poud,^' which are favoured resorts of iiu- 
merouji aquatic insects, and from the latter of which on a fine 
summer's evening, elouda of a small species of May-fly arise, 
and settling on the hat and upper portions of the dress, soon 
cover him with their exuviae.* So rapidly does the operation 
take place, that it was not tiU the sight had become educated 
by attempts on several occasions to observe the whole, that I 
became able to witness the eutire process, whilst the (to the 
naked eye) complete disappearance of the pellicle covering 
the wings left a mystery on the mode of their reaching me 
which 1 was long unable to solve. The distance from the 
water at which the clouds tliat so thickly covered one occur- 
red was considerable ; 1 couuted 230 paces from the water*a 
edge to the boughs of a Scotch fir, which was fairly whitened 
with them J the tree being the nearest of a clump growing on 
a neighbouring hill. 

Prom tlieir extreme delicacy the bringing home uninjured 
of these cast-skius for microscopic examination is a very diffi- 
cult mattery but an iiidividual of a larger species having 

* In Westwood's ' Introduction to the Modem Ciassifioation of LiBecta/ 
vol. ii, at p. 27, is a grapldc deacription of tlie process, and in a foot-note 
on p, 2S a discusdioii of the nature of tlie metauiotphiiais, 
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tettled and undergone its final ecdysis on the muslin curtain 
of one of the windows in the house in which I at present 
reside, tidings were quickly brought to me, and X succeeded 
in obtaining the epecimeu in beautifully perfect conditioDj 
which forma the subject of the following notes, I regret 
much that the fly, which was also obtained in first-rate order, 
and wliieh lived with me nearly twenty-four hours^ was after- 
wards accidentally deatroyedj bo that I am uuable to give the 
■peeie». 

The entire cast measures eight lines in length, nearly fire of 
which belong to the tails (PI. VI, fig. 8). The three divisions 
of the thorax are well indicated ; the integument of the legs 
and of the antennee (a, a^ fig. 9) are very pert'ect ; the reticu- 
late corneal covering of both the sessile and the columnar 
pairs of compound eyes is left^, the areolation being most dis- 
tinct on the latter. 

Behind the slit ou back of the thorax through which the 
creature's body was extricated, is a mass composed of the 
pellicle from which the wings were withdrawn [a. p.^ fig, 8) ; 
and (if 1 mistake not) the investments of the puparial gills. 

The naoat noticeable feature, however, is the presence of the 
two main tracheary tubes {tr, trt fig. 9), which appear to 
arise at either side from the anterior part of the pro- thorax. 
Doubtless by dissection the spiracles whence they arise would 
be found, and the true nature of the mass at the hinder part 
of the thorax could be ascertained by floating in water, but I 
am unwilling to sacrifice so perfect a specimen for the sake 
of these details, which may perhaps be obtained from other 
examples iu the coming season. 

The larvse of Lepidopiera, in changing their skin^ cast also 
the lining membrane of the great tracheal trunks ; it seems 
fair to infer, therefore, from the specimen now under con- 
sideration, that in the so-called pseud-imago condition of the 
EphemeridsCj we have merely the pellicle forming the inner 
investment of the pupa, carried out by the fuUy-formed insect 
in its first flight, and shortly got rid of. 

As a small contribution to the history of " minute mark- 
ings," which win some day, and that probably before long, 
have to be considered in its extended bearings, it may be 
mentioned that the tegument of the May flies ia thickly 
covered with a minute elevated punctatiou, 




On the True Eeabinq of MEABUEEMENxa idth the Cos web 
Micrometer. By Capt. J. Mitchell, 

(Communicated bj F. C. S. Ropkb, F.L.S,— Rend March 14tli, 1366.) 

It is now some two years since I forwarded to the Editors of 
the Journal some remarks on tlie true zero poBition of the 
filaments in the cobweb micrometer. The paper does not 
appear to have reached the Editors. The mail fiteamer having 
been wreckedj it waa probably either destroyed or rendered 
illegible by the salt water. 

I have been so much engaged since that I had no time to 
return to the subject. In doing so now I have thought it 
would be preferable to request you to do me the favour to 
bring the subject before the Society. I hope your rules do 
not exclude comniunicationa from a non-member, at least 
from one residing abroad. 

The late Pro feasor Quekett, in his ' Treatise on the Micro- 
scope/ 2ud ed.j p. %%\f saysj "the cobwebs should exactly 
coincide when the graduated head of the micrometer is at 
zcrOj" and the same directions are repeated at p. 223. It 
appears from this that he did not take into conaideratiou the 
thickness of the filaments, eupposing, perhapSj that they 
were too fine to aflfect the measuremeuta, which, howeverj is 
not the case. 

I asamne that, in ascertaining the value of the divisions of a 
screw micrometer, we should endeavour to make the axes of 
the cobweb filaments coincide with the centre of the ^oovea 
ruled on the stage-mierometeFj and that in measuring the 
distance between the striae of diatoms the same method would 
be pursued. lu both the^e cases the true distance is that 
between the axes of the filaments ; and as these are supposed 
to coincide, when the micrometer head readg Kero, the 
measurement will be correct. But the measurement of the 
interval between lines is neither the sole nor the chief uae 
of a micrometer; on the contrary, the greater number 
of objects require to be placed between the filaments, and 
when this is the case the quantity shown by the micrometer 
head will be the diameter of the object plus twice the aemi- 
diameter of the filaments, or, which is the same thing, the 
diameter of one filament. 

Now, with the same micrometer this ex^cess \s a constant 
quantity with all powers alike. With my micrometer a 
negative eye -piece, one by Powell and Leal and, with four 
filaments, amounts to two divisions of the micrometer head. 
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It is eWdent, therefore, if the value of the divisions had been 
obtained with the micrometer adjusted to zero when the axes 
of the niaments coincidedj the reading would be too great by 
two d) visions for every objeet placed beticeen the filatDeuts. 
But though the quantity is constant, the error is not, for it 
lK"come« greater as the object is smaller, i. e. as it occupies 
fewer divisioti* of the micrometer head. For instance, with 
xay ^j-th objective one division of the micrometer is equal to 
YT-j.-fTT-rd of an inch, measuring /?'OT/i the axes of the filaments. 
If I place between the filamentn an object that is measured by 
one hundreddivisiona, the true measure is evidently but ninety- 
eight, and the result is too great by one fiftieth j but if the object 
be measured by ten divisional the correct measure is but eight, 
and the error amounts to one fifth ! Thus, the error is always 
in inverse projKjrtion to the magnitude of the object, the 
smallest readings giving the largest errors. In the case last 
supposed an object that measured frr.VoTtb of an inch would 
appear to measure TrVaT'^ '^f ^^ inch, i. e, if, as I presume 
is generally the case^ the thiekne&s of the filaments be not 
allowed for. 

The means of obtaining eitact measurements is readily 
applied ; thus, if the filaments coincide when the micrometer 
head is at izero, a deduction equal to the thickness of one fila- 
ment must be made whenever the object is placed bet^aeen thetttf 
or after the value of the divisions has been obtained with the 
filaments coinciding at zero the micrometer head may be 
Bhiftcd until it is at zero, when the filaments are parallel. 
The reading will then be correct for all objects placed 
between the filaments, but an addition equal to the diameter 
of one filament musit be made to the measurement of all 
intervals between lines, atriaa, &c. 

The thickness of the filaments is easily obtained by placing 
the movable filament in contact with the fixed one, first on 
one side, then on the other ; half the number of the divisions 
passed over by the micrometer bead ig the distance which it 
must be set back to place the filaments in contact when the 
reading is zero. 

No stage micrometer that I have seen is ruled sufficiently 
fine for the higher powers. With a one-twelfth the grooves 
are inconveniently wide. A large number of measurements 
will probably give a mean not very far from the truth j but it 
would be more satisfactory to have such lines as the filaments 
would just cover, as is the case with the lower powers. The 
■ ^ n^n ,j th of au inch would also be a more convenient division 
for the higher powers than the » tV e th, which occupies too much 
of the field. 
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It has been said^ not Only that the measurements afforded 
by the cobweb micrometer are unnecessarily delicate, but, 
which is a contradiction, that they are also not so exact as 
they appear to be, and that Jackson's glass micrometer is 
sufficiently accurate for all purposes. To this I beg to reply, 
first, that measurements, to be of any scientific value, should 
be made with the most perfect instrument which science and 
manufacturing skill have placed at our disposal. Secondly, 
that any one who will take the trouble to obtain the mean of 
a number of carefully made measurements of the best stage 
micrometer he can procure can always get a reading, cer- 
tainly and easily, within one division of his micrometer ; I can 
always do it within half that quantity, when I desire' to be 
very exact ; in this method nothing is obtained by estima- 
tion, it is a simple mechanical operation. Thirdly, in Jackson's 
glass micrometer the divisions are fixed, and no object is 
measured exactly that does not exactly reach from one division 
to the other. Such cases form the exceptions, and in the 
majority of cases there is something left to be estimated, 
which means simply guessed at. There should be nothing 
left to guess that can be measured, as it undoubtedly can 
with the cobweb micrometer. I have heard of such guessing 
of the diameter of blood-corpuscles when a man's life was in 
the balance. 
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A New Adjustable Diaphragm. By Sidnev B. KifrcAio, 
Esq., F.R.A.S. 

(Comiisnaicatcd by P. H. Whniiam, Esq.) 
(Read March llHi, 1808.) 

Thi; desirability of poascasiug a mcatis of adjustiug the 
jlluminatiou of transparent objects under the compound 
microscope within closer limits than those alloived by the 
ordinary wheel of diaphragms placed beneath the Btage, has 
been patent to mieroscopists almost ever since the study of 
the more minute fonns of nature under high magnifying 
power has claimed to rank as a science. But although 
practical opticians have proposed various aperture-limiting 
shutters for attaining that object, no contrivance^ as far as 
I am aware, has liitherto been described which fulfils the 
condition of affording an easily adjustable aperture^ which 
constantly preserves its centricity, and approximates more 
nearly to a circular figure than a square or diamond. 

When I turned my attention to the subject a short time 
since it appeared to me that the adaptation of the Iris 
diaphragm (which was designed some years ago to be ap- 
plied to the astronomical telescope for the pm'pose of observ- 
ing variable stars) beneath the stage of the microscope would 
at once furnish the wished-for desideratum ; and the experi- 
ment has proved so satiisfactory that^ in the hope that it may 
be of service to others engaged in microscopic pursuitSj I 
would beg leave to lay a description of it before the Micro- 
ecopical Society. 

The arrangeraentj of which a sectional view is shown in 
Fig. Ij consists of a brass tube. A, screwing beneath the stage 
of the microscope at B, and within which a second tube, C, of 
less lengthy works frietiou tight j this latter is sprung and 
furnished at one end with a milled edge, D, projecting 
beyond the outer tube^ and affording the means of rotating 
the inner oue. To the opposite extremities of these is attaf^ " " 
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S KiNCAiD, on a New Adjustable Diaphragm. 

bv brtiw rings, E, fixed with small screws, a tube of vuleaimed 
iiidia- rubber, P, equal in length to A, but rather less in 
diameter thaa the interior of C, By turning the milled 
edge while A remains fixed, the rubber is made to extend 
inwards, aud when half a rotation is accompUshed, it com- 
pletely closes the aperture, which remains constantly central, 
and nearly circular, being, indeed, a polygon of a great 
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number of sides. The principle of the contrivance will, 
perhaps, be more readily understood by a reference to Fig. 3 ; 
for if two rings, A and B, be supposed similarly divided in 
any number of points, and those poiuta connected by parallel 
lines forming a skeleton cylinder, it will be seen at once that 
if one of the rings be turned half way round, every line will 
pass through the centre, C, of such cylinderj the general 
figure resembling an hour-glass. The india-rnhber tube must 
evidently be considered as composed of an iniiuite number of 
such threads. 

In Fig. 2 is given a sketch of the appearauce prescntcQ by 
the rubber when the opening is nearly closed, only sis folds, 
however, being taken for the purpose of illustration. 

In conclusion, I would remark the necessity of making the 
tube C anfiiciently long in proportion to its diameter, to allow 
of the rubber quite closing the aperture. The cement com- 
monly used by opticians in the construction of electrical 
apparatus seems well suited for fixing the rubber to brass,! 
and a solution of caoutchouc in mineral naphtha may be uacd 
to Join the surfaces of rubber^ 



IDbscriptions o/New ami Rare Diatoms. Series 
Bj R. K. GttEviLLE, LL.D., F.R.S.E,, &c. 

(Communicated by P. C. S. IIoper. T.L.S., &c.) 
(Read March 14th, ISCe.) 

PlAOIOOR^MftfA. 

Plagiogramma orientalet n. sp., Grev. — Minute j valve 
panduriform, with central costee and shortly produced apices ; 
puncta very minute, impervious decussating lines. Length, 
•0013". (PI. VIII, fig. 1.) 

Hab. Zanzibar; Professor Hamilton. L, Smith. 

Ahnost as minute as P. atomus, and resembles it in formj 
only not so deeply constricted. The chief differeuccj how- 
ever, lies in the absence of costee at the ends. 

Gephyru, 

Qephyria comtridu, n. ep,, Grev. — Valve with obtuBe, ere- 
nate ends, and deeply constricted in the middle ; eostae 5 — 6 
in 'OOr'. Length, '0055" to -0072". (Fig. 2.) 

Ifal). Monterey deposit ; L. Hardman^ Esq. 

A noble species, of which, through the kindness of Mr. 
Hardman, I have seen a number of examples. The constric- 
tion is so remarkable that, while the widest part of the 
frustule is nearly *0020", it is often only '0007" across the 
middle. The relative proportiouj however, of the two parts 
varies to some extent. Between the eoatee the valve has a 
minutely punctate appearance ; but on a careful examination 
this seems to arise from a subjacent very minute celiulation. 
In Mr. Hardman^s cabinet is the front \'iew of a lower valve 
of a gigantic Gephyria, nearly '0130" in length j in which 
the base of the valve is pnucfcato-striate. 

Melosiua. 

Melosira costatay n. sp., Grev. — ^Pale ; joints cylindricalj 
nniuterruptedj longitudinallv coatate. Breadth of filament, 
-0003" to -0007". (Pigs. 3— G.) 

Melosira? — Small form with longitudinal markings, Nor- 
man, in ' Annals of Nat. Hist./ vol. sx. 2nd Series, p. 159. 
(1857.)* 

• ' Notes on Bialomac€[e fiom the Stomach of Ascldese.' By George 
KormsB, Esq. 
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Hab. North Seaj off the coast of Yorkshire, in the sto- 
machs of Aacidians ; George Norman^ Esq. liongkoog; J. 
Linton Palmer, Esq. 

The diatom above indicated by my friend Mr. Norm an I 
find, on examination, to be identical wilU the specimens 
kindly communicated to mc by Jlr. Palmer from Hongkong-, 
where it appears to be abundant. The remarkable longitu- 
dinal costse, seven or eight of ivhich arc soraetiraea visible at 
once, constitute an admirable character. Under a high power 
the costie are seen to be dilated at their apiceSj and attached to 
those of the adjoiuiug frustulc. 



CRE«3WELI.I.i. 

Crcsitweftia rifdb, n. sp., Grev, — Vahes convex, depressed 
at the apex, minutely cellulate, with a circle of numerous, 
short, obtuse spines towards the margin, and a row of similar 
Bmallcr ones round the depressed apex. Diameter, •0035" 
to -OO-IO". (Fig. 7.) 

Htib, Monterey deposit ; L. Hardmau, Esq. ; H. K. G, 
Distiuguished chiefly by the numerous, short, clumsy 
spines, which arc nearly of tlic same thickness from their 
base to their apex, wliich is often encumbered with fragments 
apparently torn from the spines of the valve to which they 
have been attached. The outer circle is situated at some dis- 
tance from tlie margin ; then come a few very smallj scattered 
spines, which are probably sometimes wholly absent; lastly, 
the inner circle crowning the flattened apes. The substance 
ia somewhat thick, and the cellules nine in ■001"* Neither 
Mr. Hardman nor myself have been so fortunate as to find 
entire frustules; but this is of little consequence, as the 
valves in this genua are simply repetitions of each other. 



COSCINODISCUS. 
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Co3cmodiscu3 Lem'manus^ n. ap.j Grev, — ^Disc oval or ob- 
long; grannies conspicuous, forming an irregular central 
cluster, from which a few nearly straight, wide lines radi- 
ate to each end, and some very short ones to each side; 
margin striated, with an interior naiTow band of minute 
pnncta. Length, '0024" to •0045". (Figs. 8—10.) 

Hab. Rappahannock deposit, United States ; E. "\Y. Dallas, 
Esq.; R. K. G. 

1 have not been able to find any description of this welU 
marlsed and beautiful species. The form renders it at once 
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conspicuons, for it does not appear to be ever eironlar or even 
to approach towards it, but ranges between a true oval and 
ellipfcic-oblong. There is no umbilicus, but a loose irrefjular 
cluster of large, round grannies^ radiating in cither slightly 
curved or straight liuea to each end, diminishing gradually in 
size ; the lines are so ivide apart that four to seven fill up the 
8pace> and leave but little room for the feiv very abort lines 
which radiate to the sides. Just iivithin the striated margin 
is a very narrow belt of raiuuto puucta. 

Craspedojoiscus. 

Craspedodiscus imibonatiis, n. sp. — Disc hexagoually cellu- 
late, the border nearly equal to half the radins, the centre 
rather sharply umbonate. Diameter, -0035". (Fig. 15.) 

Hab. Barbadocs deposit, Cambridge estate; iu slides com- 
mnnicated by C. Johnson, Esq, 

Distinguished at once by its umbonate centre. Cellules 
near the margin of the border 8 in -001". 



CosMiODiscrs, n. gen. 

Frustulea simple discoid ; disc radiato-punctate or cellu- 
late, with linear, blank radiating spaces extending from the 
margin inwards (no processes nor internal septa). 

Whether the three diatoms I have here brought together 
are really generically allied I will not, in the present state 
of our knowledge regarding them, take upon myself to say. 
As, however, they agree in the most prominent character^ a 
provisional union will be, at leasts convenient. The genus is 
constructed specially for tte disc first described, which for 
many years has perplexed me when called upon to examine 
the Monterey deposit. All these discs appear to he allied to 
AulacodisciiSi in having blank lines or channela radiating 
through more or less of their surface towards the margin ; 
but being destitute of lateral processes they must be arranged, 
among the Cascinodiscea. 

Cosiniodiscvs elegans, u. sp.j Grev. — Disc with a broad, 
smooth margin, and nnraeroixa very narrow radiating blank 
lines; intervening compartments filled with very minute 
pnncta passing into striae next the margin. Diameter, ■0035". 
(Fig. 13.) . 

Hab. Monterey deposit j L. Hardman, Esq. ; R. K. G. 

Disc with an iiTcgnlar, blank umbilicus; grannies minute^ 
somewhat scattered and irregularly arranged for some dis' 
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taace round the iimbiUcug, gradually becoming crowded and 
more minutej and ultimately passing into fine close striae as 
they reach the circumference. Radiating lines numerous (24 
in the example figured), commencing indefinitely, generally at 
about a third of the radius from the centre, so narrow as fre- 
quently to resemble dark striie, but, on careful examination, 
are perceived to be exceedingly narrow blank spaces ; margin 
or border pale, smooth, and somewhat broad. 

Cosmiodisciis Barbadensis, n. sp., Grev. — Disc convex, with 
numerous linear blank lines, extending about one third of the 
radius from the margin ; the portion of the disc so occupied 
forming a sort of broad, less convex border. Diameter '0O34". 
(Pig. 12.) 

Hab, Barbadoes deposit, Cambridge estate ; in slides eom- 
ranuicated by C. Johnson, Esq. ; exceedingly rare. 

Disc convex for about two thirds, of the radius from the 
centre, then becoming somewhat flattened ; umbilicus a small, 
circular, blank space; granules equal, minute, distinct radi- 
nting in straight lines to the boundary of the convex centre, 
then becoming larger, and diminishing gradually in size to 
the margin. In the flattened circumference are situated 
about fourteen blank, linear, radiating spacesj not produced 
by divergence in the lines of granules, but commencing and 
terminating abruptly. 

Cosmiodtscus Normanianus, n. sp., Grev. — Radiating blank 
lines ]vuracrous, extending aboiit half way from the mai-gin 
to the centre, the intervening compartments filled with radi- 
ating lines of minute puneta ; centre with scattered and much 
larger puncta. Diameter "OOSJ-". (Fig. 11.) 

Hab. Earbadocs deposit; cabinet of George Korman, Esq.; 
exceedingly rare. 

The central portion occupying as miicL as half the radius, 
containing large, remotely scattered puncta, and presenting 
a sudden contrast to the minute puucta between the blank, 
radiating lines, give a remarkable aspect to this disc, and may 
possibly lead to its separation wlien we come to be better ac- 
quainted with it. 



EUPODISCUS. 

Eupoiliscu^ Hardmanianiis, n. sp,, Grev, — Large; disc with 
four circular marginal processes, liexagonaliy cellulate, with 
a broad, raised, remotely striate margin, and circle of teeth. 
Diameter -0055". (Fig. 14.) 

Hfib. Shell -cleanings from South America; L. Hard man, 
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A splendid and well-defined species, with four circular j not 
very promiuent processes^ placed just within the broad mar- 
gin, which is furnished with a circle of numerous obtuse teeth, 
Within this margin or border is a narrow, irregular, some- 
what dark liiie^ apparently indicating a sudden depression of 
the surface between it and the marginal border. Hexagonal 
cellules 6 in -001". 



BrnDtJiPHiA. 

Biddulphia Ckinensis, n. ap., Grev,^ — Large; frustules 
quadrangular ; valves with the angles terminating in short, 
slender, obtuse, curved processes, and with a long stoat apine 
springing from the swollen base of each process. (PI, IX, 
fig. 16.) 

Hab. Harbour of Hongkong; J. Linton Palmer, Esq, 
A very fine diatom, with the colour, struetiire, and fragility 
of Biddulphia Mobiliensis {B. Baileyi, Sm.). At first sight 
the general resemblance is so striking that the observer might 
be excused for at once pronouncing it to be a large state of 
that species ; and, considering the notoriously variable cha- 
racter of the valve in some BiddulphieEf it would require very 
decided differences to separate it. I am, indeed, bound to 
confess that I have been deceived for a time by variations 
from normal forms, in this genua, and, for example, that I am 
now convinced that my B. Roperiana is nothing more than 
one of the endless varieties of B. aurita. Heverthelesa, in 
the case now under consideration, I venture to assume that 
really good diagnostic charaetera exist. Of B. Mobiliensia 
Mr. Ralfs remarks (Pritch. anfusor.,' p. 851, 1861) : " There 
is no central projection of the valves, but two slight eleva- 
tions, furnished with one or more bristles, and dividing the 
margin into three nearly equal portions. The elevations 
appear to be situated between the processes, but arc really 
placed on opposite sides." This description is well illustrated 
in Smith's ' Synopsis,' vol. ii, pi. Isii, (jg. 332 (front view) ; 
and in Ropei-'a excellent article " On the Genua Biddulphia 
and its Affinities," in ' Trans. Mic. Soc," vol. vii, PI. I, figs. 
8, 9 (side views of valve) . Now, in B. Chinensis this relative 
position of the bristles or spines with the processes is com- 
pletely changed. The former do not divide the margin into 
three nearly equal portions, nor, indeed, divide it at all, nor 
are they situated on the margin. They arise from the swollen 
biise of the processes themselves, on the inner side ; so that, 
iustead of being margined, they may be said to be actually 
on the Tnedian line (an imaginary one drawn between the 



processes). If tlicsc remavkaljlc diftercnces ai*e not consi- 
dcretl of vrIuc, I do not seii how m\y character derived frora 
tlu' iK)s.i(.iou of sjiiiit's in any of the other speeies can be de- 
pended on. No approaeli towards an interruedtatc condition 
lias been obsened. It may also be remarked that the pro- 
rCBses &eera to be influenced by the position of the spines in 
li. Chi/ien»ui, for they are co%'ered outwards, and are not 
fttraiglit, as figured by Smith and Roper in B. Mobilieitsis. 

Bid(lnlfihia :* podatfroga, n, pp., Grev, — Frustuies quad- 
rftugular; valves with the angles prolonged into very thick 
processes, which are swollen and punctate near the base, 
then contracted, and again dilated into broadly capitate trun- 
cate, punctate apices ; median space, with a hemispherical or 
8ubcapitate elevation. Length of perfect frustule -0035", 
(Fi-. 17.) 

tfab. Barhadoea deposit, Csunbridge estate; in slides eom- 
nitiuicated by C, Johnson, Esq. 

One of the extraordinary forms of the Biddulphia family 
only to be met with in the Barbadoes deposit. It is obviously 
allied to my Hemiaulm ? capUatm {' Trans. Mie. Soc./ vol. 
xiii, pi, C, fig, 24), which would have been more appropriately 
regiKtcred as a doubtful Biddulphia. The present diatom has 
a most whimsical appearance. The horn-like processes seem 
as if they had become prolifei'ous; as if a second series had 
grown out of the first. The summits are large, inflated, 
almost cyathifoi'm. The central projection is punctate like 
the proeessesj and in one specimen is so prolonged as to be 
almost capitate. The whole snu'face, with the exception of 
tlie punctate portlonsj is smootb and Bomewbat glassy. The 
processes are '0020' 



in lengtli. 
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Triceratimnr lauium, n. sji., Grev. — Large; valve with 
straight sides, rounded angles, and large pseud o-nodulea 
(processes) ; margin with a somewhat pectinate row of large 
cellules; grannies rather remote, radiating from a central 
cluster, and increasing in size towards the margin. Distance 
between the angles '0050". (Fig. 30.) 

Hab. Barbadoes deposit, Cambridge estate; C. Johnson, 
Esq. 

This species bears a great general resemblance to T, pro- 
mine/is, bnt differs in the marginal cellules, in the angles 
being arched off and filled up with much larger processes, 
and in the absence of any central inflation; 
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Triceratium repletttm, n. sp.j Grev. — Small; valve with 
nearly straight or slightly convex sides and obtuse angles, 
and targe ovate, minutely punctate pseudo-nodules (pro- 
eessea) ; surface entirely filled with small roundish granuleSj 
which become gradually smaller towards the margiOj which ia 
striate. Distance between the angles '0030". (Fig. 18.) 

Hab. Barbadoea depositj Cambridge estate j in slides com- 
municated by C. Johnson, Esq, 

Conspieuoua for the very large processes which fill up the 
almost rounded angles, and est end over more than a third of 
the space between the angles and centre. Cellules near the 
centre, about 10 in ■001". 

J)iceraiiu'm quinquelobatum, n. sp., Grev. — ^Yalvc with five 
obtuse lobes, the sides concave; cellules small, radiating 
from the centre, hexagonal, becoming less towards the 
margin. Distance between the angles "0024". (f^g. 21.) 

Hah. Moron deposit, Province of Seville] Eev. T. G, 
Stokes, 

This differs from the hexagonally-lobed T. reticuJatum, not 
only in having only five angles (which might not prove of 
sufficient importance), but in the much smaller and more 
regularly hexagonal ccUulation, which at the angles passes 
into very crowded, minute puncta. The lobes are also much 
less rounded. 

Triceratium picturatum, n, sp., Grev. — Valve with slightly 
concave sides and obtuse angles containing a few minute 
puncta in the estreme apices ; margin giving off a number of 
very short veinleta, and in the middle of each side a roundish 
impression reaching nearly to the centre. Distance between 
the angles -0033". (Fig. 19.) 

Hab. Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johusou, Esq. j extremely rare. 

A species somewhat akhi to T. dentimlatum, but differing 
essentially in the three middle impressions. The general 
surface has I'cniote, scattered puncta, with smaller aud more 
numerous ones between the marginal veinlets and on the 
impressions, 

SlfBIMJIDIUM. 



Syrmgidium damon, n, sp., Grev. — Frustules smooth, 
central portion quadrangular; one of the valves contracted 
into an elongated conical processj the other globose^ with two 
truncate, spine-bearing horns and an intermediate spine. 
(Figs. 23—28.) 

Hab, Harbour of Hongkong; J. Linton Palmer, Esq. 
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In general aspect, this whimsical-looking diatom comes 
nearest to S. Americannm, but is more minute, has a smooth 
surface, and the capitate valve is furnished with a spine or 
bristle between the processes. The frustulc is subject to con- 
siderable vai-iationa, which may probably be accounted for by 
its progress toward the period of self- division. In its early 
stage the diatom is filamentous, specimen a in my possession 
showing three frustules yi situ (Fig. 22) ; and it mil be per- 
ceived that the capitate ends of the friiatulea are opposed to 
each other within the tube, the horns meeting, aud the 
terminal spines overlapping each otherj as in the genus 
flemiaulus. It appears that the fmstulea become fully 
developed within the tubes before they escape, for although, 
in the figure just referred to, the conical process is not yet 
visible, it is niaturej or nearly so, in Fig. 24. When perfect, 
the frustule may be described as comprised of two valves, 
rather sharply quadrangular (a* viewed in the microscope) ; 
the one suddenly contracted and passing into a long conical 
process terminating in a minute spine ; the other contracted 
into a short, thick neck, supporting a spherical head furnished 
witli two short, conical, truncate liorns, each tipped with a 
spine at its inner angle, while a slender, short spine is also 
situated in the iutcrniediate space. The relative proportion 
of the two valvea varies greatly, as will be seen by consulting 
the figures j but this seems to be of nomomemt in a diagnostic 
point of view. A very remarkable deviation from the typical 
structure of the genus occurs in 8. simplex, Bad,* A very 
minute species, in which the valves are described as " nearly 
symmetrical/' and " both gradually tapering into pyramidal 
cones." 

It is to Mr. Palmer that we are indebted for specimens 
in so perfect a state as to indicate distinctly their affinity 
with Hemiauhis, Nevertheless, we cannot but agree with 
Mr. Ralfa in liis observation, that, " although it is not diffi- 
cult to point out differences between the Chettocei'e<ie and other 
groups, yet, on account of the variety in their forms, wc con- 
fess our inability, in the present state of our knowledge, to 
give a concise definition which shall include its own membera 
and exclude all others/^ t 



Navicula. 
Navicula specialissima, n, sp., Grev. — Elongated, deeply 

* *' Notes ou new species of microscopical organisms, ciiieflj from Uie Para 
Rirer, South America." Ey Loring W. Bailey. * Boston Journal of Natural 
Historj/ vol. vti, p. 3t3, Hg. 05. 

f Pritcliard, ' History of Infusoria/ ilh edition, p. 860. 
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constricted, with ovate-caneate lobeSj minutely punctate j 
margin composed of a single series of large, linear-oblong 
cellulesj, whichj as well as the punctaj disappear opposite the 
central nodule. Length -0050". (Fig. S9. 

Hah. Zanzibar; Professor Hamilton. L.Smith. 

One of the most CAquisite diatoms which have ever coiue 
under my observatio i, and for which I am indebted to the 
kindness of my excellent correspondent. Professor H. L. 
Smith, Gambier, OhiOj who is prosecuting original and im- 
portant investigations into the structure and development of 
tlie diatom frustnle. The present new species belongs to the 
extensive group of Navicults, in which the valves are more 
or leea constricted at the middle^ constituting the exploded 
genus Diphneis of Ehrenberg. Its nearest ally appears to be 
jV. marginataj of Lewis^''*' in which there is also a minute 
inner structure, and a single row of large marginal cellules. 
In iV. spectaUsstmay however, this contrast of structure is 
carried much farther, for tbe puncta nest the median line are 
more minutCj and the marginal cellules form a band nearly as 
broad as the punctate portion itself. These cellules are 7 in 
■f)OL"j and at the widest part of the valve are -0004" in lengthy 
and so regular as to give the margin a pectinate and erenate 
character. Tliey gradually diminish in length, and disappear 
near the apes, and opposite the central nodule. 
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Sianroneis votMndata^ n. sp,, Grev. — Small; valve linearj 
or very slightly dilated in the middle, rounded at the ends ; 
stauros broadj linear^ reaching to the margin ; strise parallel, 
exceedingly fine, not quite reaching to the median line. 
Length -0033", (Figs. 30, 31.) 

St. Toiwidaia ; Grev. MS.; Dr. L. Lindsay. 'Joiirn. 
Linn. Soc./ vol. ix, p. 134 (name only). 

Hab. Otago, in New Zealandj in fresh water j Dr. 
Lauder Lindsay. 

This seems a well-marked specica, with its parallel sides 
(sometimes slightly dilated at the middle) and very rounded 
endy, where the margin is broader than at the sides. 

Siauroneis scap/mltEformis, n, sp., Grev.— Small; valve 
linear ; lanceolate somewhat contracted and produced at the 
sub-acute ends, which are arched over by the thickened 

* ' Notes on new and rarer species of UialflmaceiE of llie Uaited States' 
seaboard.' By F. W. Lewis, M.D., 1S61, p. 6, pi. ii, %. 1. 
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margin ; stauros broadj dilated, reacliing to the margin. 
Len^'th 0036". (Fig. 32.) 

SL fttaphulfsfortniSj Grev. MS. ; Dr. L. Lindsay. ^ Journ. 
Linn, Soc./ vol. is, p. 131- (name only). 

Ilttb. Otago, New Zealand, in fresh water; Dr. Lauder 
Lindsaj". 

\cvy similar in general appearance to the diatom figured 
by my friend Dr. Lewis,* as a variety of St, Legumen, of 
Ehrenherg; but it diflFera in having a Tery broad, dilated 
atanroH, instead of & very narrow, simple one; and in the con- 
traction of the valve below the apices. 



On the so-called Pacchionun Bodies. 
By H. Chahltox Bastian, M.A., M.B. Lond., F.L.S. 

(Communicated by W. H. Ikcj!, F.L.S.) 
(llead MarcU 14tL, 1306.) 

Certain granulations or minute polypoid excrescences in 
connection with tbc membranes of the human brain, now 
familiar to so many anatomist9 and pathologists, were first 
described in 1 705 by Antonius Paechiomns,t and regarded by 
him as rounded glands, secreting a clear pellucid fluid, from 
which lymphatics proceeded to the pia mater. Succeeding 
anatomistSj for a time sharing in this opinion, spoke of them 
as ' Pacchionian glands/ and by this name they were known 
till a comparatively recent period, when a growing doubt as 
to their nature gradually resolved itself into a pretty firm 
conviction that they had no real claims to be included in the 
category of glandular structures. Now almost all anatomists 
prefer to speak of them as 'Pacchionian bodies.' 

Although these growths have received a veiy fair share of 
attention since the date of their tirst discovery, still many of 
the statements made concerning them are quite conflicting, 
and the accounts to be found in English text-books more 
especially are meagre and inexact as to their real nature and 
mode of origin. Seeing that they are found in several situa- 

* " Oti extreme and excepfioniil ?ariatloiis of Diatonjacen; in some White 
Mounlaia localities," &c. Ey E. AT. Lewis, M,D. ' Proeeedings of tUe 
Academy of Natural Sciences of PJiiladelphta,' Jan., 1S65, pi. 2, fi^. 14, 

f Dissert. Epfstolam de Gland, conglobatia durce meumgis Humanee, 
iadeque ortis Lympbaticis ad Piam menisngem productis. Reprinted also at 
p, 103 of bis ' Dissert. PiiysicO' Ana torn, ijc dura meninga Hamanii.' 1721. 
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tions in counectiaii with the akuU and roembranea of the 
brain — occasionally in. great numbers as ivell as much en- 
larged — it is a matter' of some interest to know in what situa- 
tions they may be found, bow they come to occupy these 
positions, what is their precise histological structure, whether 
they arc normal or abnormal growths, audj if the latter, what 
ia their pathological significance. 

In text-books they are principally referred to as existing' on 
the surface of the dura mater^ on one or both sides of the 
middle line and subjacent longitudinal sinus, and causiuj^ 
more or less marked depressions in the corresponding region 
of the skull. It id also generally stated, however, that their 
presence is uncertain, that they are most frequently met witli 
in persons dying at an advanced age, and that they are occa- 
sionally seen in the longitudinal sinus as well as on the 
arachnoid along the edges of the great longitudinal fissure 
separating the cerebral hemispheres ; whilst, if anything at all 
is said concerning their seat of origin, this is represented to 
be in the pia mater beneath the arachnoid. Such a view as 
to their origin was held by Cruvelhier,* Andral,t and tbe late 
Dr. Todd, j and seems to have been adopted by other English 
anatomists, notwithstanding the observations of Lnschkaj^ 
who in 1853 clearly pointed out that they invariably arose 
frofflj and were direct continuations of the arachnoid mem- 
brane. 

But even other situations have been indicated in which 
these growths may be met with ; tbns Dr. Todd wrote : — 
" Bodies somewhat similar are also found occasionally on the 
choroid plexuses of the lateral ventricles. \qi'J frequently 
we meet with gi'anulatious of a like kind in the fringe-like 
processes of pia mater wbich descend from the velum inter- 
positura to surround the pineal gland, and also upon the little 
processes of that membrane which go under the name of 
choroid plexuses of the fourth Tentricle.^' Kijlliker also states |j 
that they are found in connection with the choroid plexuses 
of the ventricles. I have myself always failed to detect them 
in these situations, and on several occasions having cut otf 
little opaque bodies from these vascular fringes, looking to 
the naked eye somewhat like Pacchionian bodies, have in- 
variably found them to be^ after inspection with the micro- 

• * Aiiatoni Deseiipt.,' t. iv^ p. 537. 

' Clinique Medical,' Translated bj Dr. Spillaii, 1830, p. 43. 

'Cyclop, of Anut. and Piiyaiol/ vol. iii, art. Nersous Sfdem, p. Gta, 
I ' Uber dus Weseu dcr Paccioaisliea Draseu.' Miiilcr'a 'Arcliiv,' 
1852, p. 101. 

[I • Manual of Humaii lUeros. Anat.,' 1860, p. 343. 
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portions of the plexus only, rendered more 
opaque by the clepOisition in their interior of calcareous matter, 
iu the form of ' brain aand.' Cruvelhier, moreoverj altogether. 
denies the similarity of the opaque granulations occasionall; 
found on. the choroid plexuses to Pacchionian bodies. 

Agreeing with Rokitansky* and Luschka as to the fact oj 
these bodies being invariably growths from the arachnoid 
tlioTigb differing from the latter observer as to the fact o: 
their ever springing from its parietal layer, I will first spe ' 
of them as they may he obaer^'ed on the visceral portion 
this membrane. 

When the dura mater ia reflected we frequently sec in more 
or less, abundance a number of smallj opaque^ almost milk 
■white looking granulations, varying much in size, but seldo 
exceeding that of a riec-graiuj situated on each side on t 
arachnoid along the median contiguous edges of the cerebri 
hemispheres. They exist most abundantly over the middli 
and commencement of the posterior third of the hemispheres, 
where the largest veins enter the longitudinal sinus, and are 
found principall]^ at the angle and over the upper surface of 
the bram immediately contiguous to it, but are not met witb 
on the vertical surface entering into the great median fissure 
Occasionally, however, a little patch of these bodies may be see: _ 
over the upper aurfaee of the hemisphere at a distance of an" 
inch or more from the median line, and distinctly separated 
from those in this situation. The portion of arachnoid from 
which the Pacchionian bodies arise is invariably opalescent or 
opaque, and more or less thickened, and they are generally 
moat numeroixs on the membrane over and covering the large 
I veins as they leave the pia mater to enter the longitudinal 
sinuB. They vary extremely in form, as may be seen by 
reference to PI. X, fig. 1, which represents some of the shapes 
most frequently met with. Some are simple, others coraponn 
in various degrees, with teraary or even quatemaiy bnds fro: 
the primary growth. Some are sessile and attached by 
broad base to the arachnoid, whilst others are fixed only by] 
comparatively long and attenuated pedicles, or may presen 
all intermediate conditions between these two extremes.' 
Luschka figures a compound growth resembling a sma 
bunch of grapes, and so far as I have seen, this distinc 
pediculatioDj whether simple or compound, is most frequen' 
in the early stages of these growths before they become veryl 
apparent to the naked eye. 

Pacchionius also described bodies of a similar kind existing 

in large numbers in the longitudinal sinus, now well known,; 

* 'Patliolog. Anftt.' (Sjd. Soc.}, vol. iii, p. 320. 
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as a very common locality in which these growths mny be 
seeiij when the siuua is slit open. The bodies projecting in 
this situation push before them tho lining menibrauc of the 
sinus, instead of perforating it^ and this was the coveritig 
probably alluded to by Pacchioniua when he spoke of the 
assumed glands in the sinus aSj " proprifl. et tenuissimiiL 
mem bran a, veluti in saculo conclusse/^ Concerning them ia 
this situation also Dr. Todd wrote : — " It has been supposed 
that these bodies aie natural structures, destined to perform a 
mechanical office somewhat on the principle of a ball valve, 
but they are frequently absent altogether, and when present 
they have no constant relation to the venosus orifices/' Accord- 
ing to Cruvelhierj* Haller has found growths of this kind at 
the anterior extremity of the straight sinus, whilst he himself 
once met with " une petite masse pediculec ^' of a similar 
nature in the horizontal portion, of the lateral sinus. I have 
occasionally found them pretty plentiful in this latter situation. 
In most cases where the Pacchionian bodies exist in any 
quantity it is found somewhat difficult to reflect the dura 
mater, on account of the adhesions between it and the 
arachnoid on each side of the median Assure, without tearing 
away portions of the latter with the upper membrane. Where 
this occurs, when the under surface of this reflected dura 
mater is estvminedj there is no diflS^ciilty in detecting the torn 
portions of arachnoid adherent to it, and if the edge of one 
of such portions be held with a forceps, and carefully pulled, 
it win be readily seen as the two membranes scpai*ate, that 
the adhesion is entirely due to an interlocking, by means of 
the Pacchionian bodies, which (still springing from the cere- 
bral arachnoid) have pressed against the inner layer of the 
dura mater, destroyed its epithelial lining, and insinuated 
themselves into its substance by separating the interlacing 
fibrous bundles of which it is composed. Instead of its ordi- 
nary smooth appearance, also, the under surface of the dura 
mater in these parts will be found to have an open reticulated 
or cribriform aspect, owing to the separation of its fibres by 
the growths jxist dislodged from between them. After lodg- 
ing themselves in the substance of the dura mater, these 
growths still increase in size, and ai"e developed into the 
little pear-shaped bodies, which can then only be pulled 
backwards through its meshes by exerting a considerable 
amount of traction. Some few of* these bodies which have 
thus lodged themselves take on a further increase of growth, 
and soon exceed in dimensions any of those to be found un- 
attached on the surface of the arachnoid. When the skull 
* Locf. cit,, t. W, p, 537. 
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cap is removed in such cases we see slight bulglngs on the 
uurface of the dura mater on cither side of the middle line ; 
at later stages these prominences would be more manifest, 
and at laat the outer layer of the dura mater having be- 
cotne thinned and then eroded, portions of the grovths 
protrude, difleriiig, however, in appearance from that Tvhieb 
they prt'sicnt when smaller and seen on the surface of the 
arachnoid * They have now a less opaque aiid more pel- 
lucid aspect, and instead of being white in colour are seen 
to have a faintly reddish or even yellowish tinge. Sometimes 
several of these bodies, small in siae and situated together iu 
a little patch, may he seen on the surface at a tslight distance 
from tlie niiddU* line, the outer layer of the dura mater being 
absent over the area occupied by thcni. It seems a more 
probable supposition to imagine that this has been caused 
to disappear by pressure and erosion, than to account for its 
absence by a congenital defect, as some have auggestedj seeing 
that this hypothesis is inadequate to explain why it should 
be that in preference growths should spring up on an inde- 
pendent aubjaceut membrauc, preciseiy opposite those very 
parts where there is a deficient development in the one ahove 
it. Certain of the little tumours generally situated pretty cloae 
to the middle line, and mostly solitary in position, attain a 
morec onslderable size still. They produce, as they increase in 
bulk, at first a mere depressiou in the corresponding region of 
the inner table of the skullj and at last an actual erosion at" 
thisj and even of the outer table, if their gi-owth still con- 
tinues, 1 have several times seen the outer table of the 
skull reduced to a plate of extreme tcnnityj though never 
actually perforated. Dr. Oglcjf however, has lately described 
and figured cranial bones which have been perforated by 
these bodies, and mentions also that Mr. Turner, of Edin- 
burgh, has once seen an actual perforation of the right 
parietal bone^ in which the aperture in the outer table was 
loi'ge enough to give passage to an ordinary pea, whilst, as is 
frequently the case, the inner table was woi-n away over a 

• This differenee in appearBUCc kd me at nne lime lo imagine tLat tliey 
iijlg'ht be structures of a dilTcreiif imture. In factj knowing noMiiiig yery 
definite about them, I looked upou Uie little growths found on the dura 
mater as Paccliionian bodies, and in earlier autopsies was in the li&bifc of 
looking upon the opaque gratiulntiotia of the [iiaciinoid aa soinetliing quite 
distinct. Tliis, however, I sooii found to be erroncoua. I now suspect that 
tlie opaque white appetirance ofllie bodies seen on the surface of Uic arach- 
noid, is partly n post-mortem cItVct; due to tlic .ibsorpLion of st-rum, since 
those found ou the surface of tlie dura, mater assume ibc same appeanince 
after a short immersion in water. 

t 'Brit, and For. Hev.,' Oct. 1865, pp. 502— i, figs. 21—23. 
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much greater area. lu caaes in vbich there has been lodge- 
ment only, but no perforationj by the Pacchionian bodies, the 
aperture through the inner table is often sharp and clearly 
defined. 

Such being the appearances and positions occupied by these 
bodies, and arising io all cases as they do from the arachnoid 
njembrane, it comes to be a matter almost of accident whether 
they are found on the surface of this membrane, on the ex- 
ternal surface of the dura mater, or projecting into the longi- 
tudinal sinus. Those springing up on a portion of the 
surface of the arachnoid not in very intimate contact with 
the dura mater, have room, and are enabled to grow without 
contracting adhesions ; ■whilst those commencing on a portion 
closely in contact with the upper membrane (over the top of 
a convolntion, for instance, instead of over a sulcus) penetrate 
between its fibres in the manner before stated, and if the 
portion of dura mater against which they impinge chances to 
be the wall of the sinus, they project into it instead of appear- 
ing on the outer surface of the dura. These latter in their 
growth push aside the reticulated fibrous bundles of the dura 
mater till they come in contact with the firm elastic mem- 
brane constituting the inner wall of the einus. This they are 
unable to perforate, and instead, it slowly gives way before 
them, so that at last they come to project into the sinus in 
much the same way aa an organ does into a serous sac, I 
have fully satisfied myself aa to the nature of this covering 
over those bodies projecting into the sinuses, not only by 
recognising its microscopical similaiity of structure to that 
which can he dissected oft" from other parts of the Bious, but 
also from the fact that I have frequently succeeded, by exert- 
ing considerable traction with a forceps upon a portion of 
adherent arachnoid outside the sinus, in pulling some of these 
bodies out, and leaving the little membranous caps with 
which they were surrounded — constituting the "propria et 
tenuissima membrand,"in which Pacchionius described them 
as being enclosed. The bodies projecting into the horizontal 
portions of the lateral sinuses, which are much less frequently 
met with than those in the longitudinal, would appear to rise 
from the arachnoid covering the posterior border of the cere- 
bellum, and not from that on the lower surface of the 
posterior extremities of the cerebral hemispheres, since I 
have found them situated only along the lower angle of the 
-base of the sinus.* 

f * Since this was written I bave twice detected sTnall Fttcclaoniaa bodies oa 
tbe Aracbaoid over tbe posterior border of the cerebellucn, as &l)Q^«'!^'%%^ 
VOL. xrv. g, 
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The description here given of the Pacchionian bodiea 
4iff0n to A certain extent from tliat advanced by Luschka, 
vhoM ficws also seem to liave been received by Wedl* aod 
Forster^t *ince, acconlinf*- to him, all the most important 
of tliemc growths, pathologically speaking-, namely, tliose 
whicb insinuate themselves into the dura mater, appear on 
its external surfftee, or project into the longitndJTtal sinus^ 
take origin from the parietal arachnoid. But quite iudcjien- 
dcntly of the fact, that the only representative of this mem- 
brftne now believed to exist by Kiilliker and other leading 
histologists is a layer of €pitbelium,| I have fuUy satisfied 
myself, after the most carefid examination, that so far as can 
he ascertained, all these growths which imbed themselves in 
the dura mater or projc-ct into the sinunes, as well as those 
irhich remain frecj, seem to spring from the cerebral arach- 
noid. § This i& an arrangement easily demonstrated when^ as 
is BO often the case, portions of arachnoid corresponding to 
growths imbedded in the dura mater arc found adherent to 
the under surface of thia membrane, having been torn off 
diiring its reflection, since^ on pnlling the two membranea 
SBiuider, as before stated, many of the growths still firmly 
attached to this fragment of the visceral arachnoidj emerge 
nninjnred from between the fibrea of the dura mater, whilst 
the more slender pedicles of others are ruptured. The same 
thing, of course, occurs in the original turning back of the 
dura mater — certain of the pedicles give way, instead of the 
ararchnoid in all cases tearing, in order to permit of the 
separation of the adherent membranes. In such cases, where 
rupture has taken place, whether the Pacchionian body be 
situated in one of the sinuses or on the surface of the dura 
mater, if we pass the point of a fine needle through the mem- 
brane as nearly as possible in the direction of its pedicle, we 
ehaU always find it emerge on its under surface at a point 
where the fibres of the dura mater have the characteristic open 
cribriform arrangement, and in most cases be able to discover 
the broken extremity of the fleshy-looking little pedicle. 

Continuous as these bodies are with the arachnoid, so aiie 
their histological elements precisely the same. I have not 
been more successful than other observers in recognising 

* 'Rudiments of Palh. Hiatol.' (Syd. Soo.), 18S5, p. 350, 

t 'Lebrbuch der Patliotog. Anatom.' 

I See conduding iiate. 

5 Yircliow and many of the otber German anatomists liave now ainanat 
ceased to use the word Brscliiioid at all, believinc; tliat no distinct membrane 
ciiats to wliich this name can be «p])lied, I'Lej rcgpird the so-cnllcd 
'parietal arachooid ' simplj as the epithelial lining (if the dnra mater, and 
the ' visceral ' lajer as onlj tLc condensed superficijil layer of the pia niatei". 
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'essela or nerves in them. Sonae of the statements at 
present in vogue concerning the histology of the Pa^chioiiian 
bodies are very lax : thus^ by Todd and Bowraan* they are 
stated to be " whitish granules composed of an albumiuoua 
material found amongst the vessels oi' the pia mater/' which 
in their increase push the arachnoid before them j whilst in 
another placet each of these bodies is said by Dr. Todd " to 
consist of a mass of minute granules enclosed in a mem^ 
branous sac." 

Luschka is, I believe, the only writer who mentions the 
existence of epithelium upon the surface of these bodies ; he 
describes it, however, as scanty, and met with only in 
isolated patches. It is often not easily recognised without 
the aid of reagents, but when small growths of this kind, or 
portions of larger ones, are mounted in equal parts of water 
and acetic acid for microscopical eiaminatiouj the structures 
swell and become more transparent, whilst a pretty uniform 
covering of roundish or elliptical cells can generally be dis- 
covered on the surface, lying close together, though not in 
contact (fig. 2), The use of the same reagent renders visible 
bodies precisely simdar on the surface of the arachnoid itself, 
though they are somewhat difficult of detection when por- 
tions of it are immersed in water alone pre\T.ous to esaniina- 
tion. The examination of other serous membranes, such aa 
the peritoneum, pleura, and pericardium, showed bodies of a 
similar nature on their surface, and it was after careful 
scrutiny of them that I convinced myself that these appa- 
rently distinct, elliptical, nucleated cells were in reality only 
the nucleolated nuclei of a pavement epithelium, just such as 
has been described by Henle, and similar to vihat I have 
represented in fig. 3, The containing cell on the arachnoid 
and its outgrowths must be extremely delicate and fragile, 
since, though scrapings with a knife from their surface yield 
crowds of nuclei, separate as well as aggregated, yet I have 
never succeeded in detecting the same tesselated arrange- 
ment of their containing cells as I have seen elsewhere, 
though I have occaaioually seen isolated nuclei contained in 
a delicate and almost invisible cell (fig, 4), and all analogy 
would lead us to believe that the nature of the epithelium 
was the same on the araclmoid as on other serous mem- 
braneSj more especially when bodies precisely similar to 
what are undoubtedly the nuclei of these are found on the 
former. The epithelium is generally best seen on the 
younger growths, or else en those older ones which have 

* ' Phvsiolog'. AuaL of Man,' ¥ol. ij p. 255. 
-j- • Cjcl. of AiHiL and Plijsio]./ iac. ciL 
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inserted themselves into depressions la the craaial bones. 
In bodies picked oat from this last situation (where, perhaps, 
thev are more protected from friction, as well as supplied 
with more nutriment from the cranial diploe) I have found a 
large quantity of epitbeliura, evidently in multiple layers^ 
ftcciimulated ou their surface. A tendency to this is some' 
times seen also oa the arachnoid itself, since cells may be 
recognised ia different places lying over one another as though 
a double or even treble layer existed. In addition to this 
epithelial covering, the Pacchionian bodies are composed of 
fibrovis tissue, which may be seen in all stages of develop- 
ment, either in the same or different grovyths. Everything 
1 have observed during the examination of this tissue in these 
bodies tends to confirm the opinions of Henle and Virchow* 
— ^who are ao far agreed as to the fact that the undulating 
fibres composing the bulk of its substance are derived from 
tike direct fibrillation of a homogeneoua, hyaline, and 
gelatinous-looking material — and lends no support to those of 
Schwann or even Reicbert. In great part this homogeneous 
material seems to grow in the Pacchionian bodies in the form 
of a branched network, reticulating in all directions so as to 
produce a pretty compact sponge-like structure. A portion 
of these interlacing, structureless bundleSj ii'hich was scraped 
from the surface of one of these bodies, together with 
epithRliura,t is represented in fig. 5. In many parts of the 
interior of the growths an areolated arrangement of bundles 
may also be seen, apparently at a later stage of development, 
since their texture seems firmer, their outline more sharply 
defined, and in many of them, by a proper adjustment of 
light, faint linear markings can be recognised, which may be 
the first traces of fibrillation (fig. 6}. A thin, transverse 
section of one of the more opaque bodies on the surface of 
the arachnoid reveals the full maturity of the tissue (fig, 7), 
and instead of a network of a homogeneous or faintly 
tibrillated aspect, we get one composed of ordinary areolar or 
fibrous tissue, the bundles of which present the same re- 
ticulated arrangeniefit. Occasionally I have seen a spiral 
fibre of elastic tissue of the kind mentioned by Luschka 



twisted around a still homogeneous bundle (fig. oa), and in 
portions of the surface fibrous tissue of these bodies which 

• ' Cell. Patliology.' Translation bj Chance (1859), pp. 41—45. 

t The miimt.B huds so frequeoUy louiid prt'jectitig Trom tiie anrface of a 
still growing PaccliiouiaQ body, aad wliich are llje origin of tiie various 
fiecondary and tertiary outprowiha, are small projectionsjsf & tissae of ihii 
kind, wbidi gradualty uodergo difleretitkLLDEi and d^velopmeat As tJiej 
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frequently does not show the manifest reticulated arrange- 
ment of the fibrous bandies, elongating cells or nuclei may 
be seen of the ordinary kind (fig. 8}. The elastic tissue in 
the Pacchionian bodies is represented by fine fibres, and is 
not very abundant, though 1 have not had time iurther to 
make out its naodc of development and arrangement. 

As is the ease with the arachnoid Hiembrane itself, these 
Pacchionian outgrowths, especially in old people, very fre- 
quently contain deposits of brain sand. Sometimes it exists 
in the form of the usual bright, highly refractive, and 
irregularly rounded nodules of various sizes, situated in the 
midst of the fibrous tissue, with no special envelope of any 
kind; whilst in others a deposition of the calcareous matter 
seems to occur in small separate granulesj and a concentric 
arrangement of cellular tissue, in the form of lamellre, 
appears to take place around thera (fig, 9), which in some 
cases is very di&tinct. Occasionally a large calcareous nodule 
is seen, appareutly simple and of the kind first mentioned, 
but which, on alteration of the focus, jeems to be made up 
of concentric lamellae, or at all events it presents a series of 
concentric markings. This appearance may perhaps be due 
to the subsequent calcareous infiltration of a concentrically 
arranged fibroiis envelope developed around a primary saline 
deposit. All the forms seem to be intimately connected with 
one another, and according to Kolliker,* brain sand generally, 
"after the extraction of the salts, completely retains the 
form of the concretion, and appears as a concentrically 
stratified pale mass." Kolliker also speaks of corpora amy^ 
lucea as sometimes existing in the Pacchionian bodies; these 
I have never met with, unless some of the earthy nodules 
may be bodies of this kind which have undergone calcifi- 
cation. 

Now we come to the questioUj are the Pacchionian 
bodies to be considered as normal structures, or as the results 
of pathological change ? The investigations of the brothers 
Wenzel,t and even more, the later ones of Luschka, supply 
us with important data for the solution of this question. 
As yet these growths have been found only in the human 
subject, notwithstanding the diligent search made for them 
by the above-named observers in many of the lower animals. 
\Yitb regard to the ages at which they are found in man the 
brothers Wenzel came to the following conclusions : — -" la 
children, from birth to the third year, these bodies, if they 
ever occur, must be very few. From the seventh to the 

* Loc. cit., p. 343. 

t De penilori hum. et brut, cerebri strucluvk. 't\iVi\iQ.^ft,\%'^. 
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IwotitiPth year they somctimea nre numerous. From tlie 
latter prriod to the fortieth year the number is conaiderahle, 
and the nearer we approach the fortieth year the greater doea 
it become. Lastly, from the fortieth to the one hundredth 
year these bodies are found in great numbers/-' Luschka, 
however, say* he has never failed to find a certain number 
of these bodies on the arachnoid, at the hordera of the great 
longitudinal fissure, at any period of life. Even in the new- 
born infants he has detected very minute outgrowths, -which 
he consider as the rudiments of future "Pacchionian bodies, 
though i« them, as well as in other children dying during 
the first few years of life, their existence is easily overlooked, 
and they can only be detected by the most careful examina- 
tion, since they are then minute pellucid structures of the 
same colour as the unaltered arachnoid. In individuals be- 
tween sixteen and twenty years of age they are easily detected 
on account of their increased size and whiteness ; and though 
at later periods of life they generally beeorae more numerous 
and much larger, still there is a very great difference in this 
respect in different individuals, and in some persons dying 
even at middle age or beyond none of these bodies can be 
detected by the naked eye, though they may be seen by float- 
ing portions of the arachnoid in water^ and then examining 
it with a lens. Luschka looks upon these growths as normal 
structures J* having a definite aim, which may be considered 
to he in a mature condition in individuals between the ages 
of twelve and twenty years, and to become pathological only 
by reason of their hypertrophy at later periods of life; and 
he accordingly names them ' arachnoidal villi,' But the old 
name seems to me a more desirable one, since it involves no 
implication as to their nature^ and the possibility of any 
function performed by these bodies seems so doubtful 
that it appears more desirable to look upon them, with 
Rokitansky, merely as hypertrophic vegetations, or polypoid 
excrescences from the arachnoid, notwithstanding the fact 
that the rudiments of them are to he met with even at 
the earliest periods of life. Bearing upon this question, too, 
it is interesting to consider how far a pathological condition 
(assuming it to be such) so constant aa the existence of these 
bodies in middle and advanced life, may, in the course of ge- 
nerations, through the influence of hereditary transmission, 
have at last tended to their rudimentary production, inde- 
pendently of the special causes at first potential in giving rise 

* Andral and Dr, Todd regarded tliem as decided pathological products, 
whiJst CruTClliier, tliougli in doubt as to tlicir- nature, was disposed to look, 
tipoa them as of too frequent Qocuxiewte to be oonavdered morbid growlba. 
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[to them ill the original progenitors of the race. Or are we to 
! suppose that the conditiona instrumental in bringing about 
' their increaae of size in after life have already been in opera- 
tion, during the iutra-uterinc ppriod, to a sufficient extent to 
produce the early rudiments of these structures, ascertained 
by Luschka to exist in the new-born infant? At all events, 
it docs not appear that these bodies can be looked upon as 
isolated structures of an exceptional nature, iu the face of 
what we know as to the existence of similar hypertrophic ex- 
crescences from other serous as well as synovial membranes. 
According to Wedl,* " papillary new tbrmationSj" with a 
covering of epitheliumj have been found by Hesehl on the 
pleura, and especially on that portion over the lower border 
of the inferior lobes, of both lungs; whilst it is a well-knowm 
fact that in manj cases the " white patches" of the visceral 
pericardium have a shaggy appearance when floated iu water, 

»from the preaence of minute outgrowthsj which would, in all 
probability, present, on microscopic examination, a fibrous 
structure, similar to that known to be presented by the opaque 
patch itself. On the other hand, the bodies developed fi*om 
the synovial membranes of the larger joints, in cases of 
chronic inflammation, so well known to pathologists — often 
fitalked and compound in form^ but occasionally simple, 
smooth, ovate, compressed, and compared to melon seeds by 
Mayo — also present a fibrous structure, and may fairly be 
considered as having a close pathological relationslnp to the 
Pacchionian bodiea.f Two causes seem influential in bringing 
about a fibroid thickening and opacity of acrous membranes : 
undue amount of friction, on the one hand, which, as Dr, 
Jenner and other pathologists maintainj seems to be by far 
the most frequent cause of the ' white patches' of the peri- 
, cardiura ; and hypertemia on the other, whether from, chronic 
^fc inflammation or oft-repeated congestions, to which this con^ 
^B"dition of the arachnoid and synovial membranes seems most 
attributable. Repeated congestions alone are looked upon 
by Rokitansky and others as capable of producing opacity 
and thickening of the araclinoid, independently of any tnfliam- 
matory process. Soroc amount of it is generally met with 
after the middle periods of life ; and the same may be said aa 
to the increase in number and size of the Pacchionian bodies; 
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• Loc. cit., p, 357. 

f 111 a more recenL work ('Die Hjilhgelenke/ 1858, p. 4C) than Lis com- 
muuicatioD befiire referred to, Liisdika has shown that the cejitrsl pari of 
each iiitei'vertebral disc is a sjnovial sac, the membrana of which is developed 
"inio processes almost precisely resembling the Pactlivoui^iii te&fe%. V^Nola 
added June V^th.) 
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Kod mt any period of Ufe their number and sise seem to be in 
4irect proportion to the frequency with wbich the brain and 
ita membranfft havcTieen subjected to congestions j thus, even 
JQ youth* or young adults, consideiable eniargetxiem of them 
is gcnernily met with in tho&e subject to frequent epikptic 
attacks, and Icga not&hly so iu habitual drunkards. Startling 
exceptions occasionaUy exist, however, to this rule; for iu- 
>tatie«T, I lately examined the brain of a man fifty-six years 
of a^e, who was known to have led an intemperate life, and 
who had in addition been insane, and perfectly incoherent in 
bis eonversation, for more than twelve months, and yet there 
was only the faintest opalescence of a small portion of the 
araclinoidj aud no Pacchionian bodies to be seen with the 
naked eye. Such cases are, however, very esceptitmal ; so 
that, lea\ing age out of the question, we may stii] look 
npon cerebral congestion and excitement as the can&es most 
instrumental in bringing aboiit the production or increased 
growth of these structures. This was also the opinion of Dr. 
Todd, who said : *' In persons addicted to the excessive use of 
spirituous liquors, in those of irritable temperament, and who 
were frequently a prey to violent and exciting pasaionSj they 
are almost unilbnnly hifjhly developed .^^ 

Are these enlarged Pacchionian bodies of much patholo^cal 
significance ? It has been thought that they may give rise to 
danperous symptoms by their pressure upon the brain, and 
by the impediment they may offer to the circulation of the 
blood through the great veins entering the longitudinal sinus 
as well as through the sinus itself. I know of no cases on 
record bearing out this assumption, and am disposed to 
think their effects are not often very serious in the first place, 
because, owing to the slowness of their growth, impediment 
to the flow of blood through any particular vein, if it should 
take place, would, without difficulty, right itself by an in- 
creased flow through the contiguous channels; and in the 
next, from the fact that no growths large enough to produce 
any appreciable pressure upon the brain are ever found be- 
tween the membranes attached to the arachnoid only. Those 
BO situated, being non-vascular themselves, receive plasma for 
their further increase only by absorption through the non- 
vascular arachnoid itself, and with which, oftentimes, they 
are only connected by means of a narrow pedicle, so that the 
conditions are by no means favorable to their attaining any 
notable size. Those, on the other hand, which have become 
imbedded between the fibres of the dura mater are enabled 
to absorb more nutritive pabulum directly from this more 
vascular membrane, with which to build up their structure. 
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and they undergo a corresponding increase in size. Still 
their growth is slow, and the pressure exerted upon the 
cerebrum can only be insignificant, seeing also that the direc- 
tion is outwards towards more vascular parts, causing them 
to press upon the inner table of the skull, and finally produce 
more or less deep erosions in the vault of the cranium. Here, 
indeed, is a source of danger, owing to the weakening of the 
bony case in which the brain is lodged, rendering it less able 
to resist the effects of blows or external violence of any kind. 
But the projection of these growths into the sinuses, and 
their increase in this situation, seem to be the course most 
likely to be attended with deleterious results, since, as foreign 
bodies, they may lead to a blocking up of the sinus, either 
from the deposition of fibrinous coagula upon them in certain 
states of the system, or from an actual increase in their own 
number and size. This latter effect would doubtless be of 
no very unfrequent occurrence were it not for the conserva- 
tive influence of the tough, elastic lining membrane of the 
sinus, which, in all probability, impedes the growth of these 
bodies, partly by its strength and pressure, and partly because 
it does not give a sufficiently ready passage to the flowing 
pabulum afforded by the serum of the blood, in which these 
structures are immersed, and which, could it be assimilated 
more easily by the Pacchionian bodies, might cause them to 
grow so as almost invariably to block up the sinus, and hence 
lead to the most serious results.* 

* Since this paper was written T liave seen a communication on the 
Pacchioiiian bodies by Ludwig Meyer (' Virch. Archiv.,' vol. xix, p. 171 
and p. 28S), in wiiich he not only insists upon the fact that these growths 
are inrariably developments from the visceral arachnoid, but also hasantici- 

£ated me in the recognition of the completeness of their epithelial covering. 
>r. Cleland, however, I have also found, in spite of Meyer's statements, re- 
affirms that some of tliese bodies do arise, in the manner described by 
Luschka, from the internal surface of the dura mater (parietal arachnoid), 
in a paper in the ' Glasgow Med. Journal,' 1863, p. liS. (Nole appended 
June 19, 1866.) 
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On a form of Leaf-holder for the Microscope, and til 
Revolving Slide-holder with Selenitb Stage. By 
James Smith, F.L.S. 

(Bead Haj 9lli, 1866.) 
On a Leaf-holder for ike Microscope. 

The instrument to wliicli I would this evening venture to] 
draw tlie attention of the Society, and which 1 have called' 
ft teaf-holder, as indicating the class of objects for which it 
was designed and is best adapted, is intended to supply a 
want I have often felt in the examination of leaveSj feathers, 
wing3 of moths, and other similar large flat objects which 
frequently require to be placed in a particular position, both i 
as regards the microscope and the source of illumination. I 
have also found, in observing aphides or minute fungi upon 
the surfaces of leaves, very great difficulty in getting the 
object into a good position for examination, the ordinary 
stage forceps being in some cases almost useless for the pur- 
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In the above set of drawings, A, shows the double ring form- 
ing the clip, made of a thin elastic yellow metal ; b, the foun- 
dation ring, upon which the others work ; c, the complete 
instrument with leaf inserted; and d, the small holder for 
such minute objects as could not be well held by the rings 
alone. 

The ring b, which forms the foundation upon which the 
others rotate, may be made of somewhat stouter metal, the 
piece projecting at the side forming the socket to attach it to 
the stem, as shown in c. In a, the double ring forming the 



Smith, on a Slide-holder for ike Microscope. 101 



liolder, the lower one [a) has three small projectlona on its 
inner margin, ivhicli being doubled over the inner edge of 
ring B (as indicated bj the dotted points) form at once the 
means of attachment and rotation. The second or upper 
ring (c) is brought into its proper plaec, over, and li^litly 
touching the tirat by bending the middle piece {b), wliieh 
tnakea a sort of spring hinge^ keeping the rings together, and 
retaining by its pressure the object in its place between them ; 
Hj the secondary holder for very small objects, consists of a 
flat piece of metal of suflBtient length to be conveniently held 
by the rings forming the clip j in the centre of this flat piece 
a small watch spring joint (d) is fixed, the object being 
eecurcd between this point and the projecting portion in the 
centre of the piece itself. 

When a leaf or other such large object is to Reexamined it 
is placed between the rings, which by their tendency to come 
together hold it with sufficient firmness, and at the same time 
without injuring the specimen; and it can then be rotated 
upon its own centre by pushing the projecting portion forming 
the spring hinge, or the two small pieces {d d). The other 
rotation is of course effected by turning the milled head at 
the end of the stem ; bringing the leaf esamiuation at any 
desired angle with respect to the object-glass, while a half 
turn brings the underside into yiew without the necessity of 
disturbing the object itself; this facility of examination, 
which is given by the ring-like form of the instrumentj will 
be found of some little value. 

AVith respect to the size of the rings forming the clip, I 
may say that although in my own instrument they are about 
one inch in diameter, yet I think they might with advantage 
Ije made somewhat smaller; but as this is very much a matter 
of convenience, no precise size need be given. 



a Revolving Siide-koMer for the Microscope^ combined 
with Selenite Staff e. 

The accompanying diagrams show a very simple addition to 
the accessory apparatus of the microscope, which I would 
term a revoiving slide-holder, and which will^ I thinkj be 
found of use with some of the simple forma of microscopes. 
It consists (as will be seen in the drawings) of an upper plate, 
c, about 3 in. by 1, with two clips for holding the slide, a 
secondary one upon which the top plate revolves, an inter- 
mediate space (b a), and a lower plate somewhat larger and 
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heavier forming the stage plate ; further description seems 
scarcely needed. With many objects it is absolutely necessary 
to have them in a certain position with respect to the light to 
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Bevolving Slide-bolder and Selenite Stage. 

see them at all, and with many more a slight change in 
position renders them far more distinct, and I am led to think 
that in such cases this slide-holder will be found both con- 
venient and useful from the ease with which a slide placed 
upon it can be completely rotated ; it might also be found 
useful iu some cases of examining transparent objects by 
oblique light, and the hole in the lower plate might be made 
oblong, so as not to interfere with the oblique rays £rom the 
mirror. 

A second and more general use to which this slide-holder 
might be applied is that of a selenite-holder for use with the 
polarizing prisms. In the 'Microscopical Journal' for July, 
1860, pp. 203-4, I described a simple form of selenite stage 
having for its object a means of removing and replacing again 
the various selenites without disturbing the slide under exami- 
nation or requiring to alter the focus of the microscope. In 
the revolving stage plate I now bring under the notice of 
the Society, it will I think be seen that by means of the in- 
ter\'ening space between the lower and secondary plates, as 
shown in a, drawing b, the selenite plates can be slipped in and 
out without disturbing the object; and in the case of this 
holder there is the additional advantage obtained of having 
the object itself revolvable, while the polarizing prisms and the 
selenites remain in a fixed position with regard to each other 
— an arrangement which brings out some remarkable effects. 
It Avill also be apparent that when this secondary stage is 
used with a microscope that has a revolving stage plate of 
its own, the selenite plate and object under examination may 
be made to rotate in the same or in an opposite direction to 
one another ; while the polarizing prisms remain fixed. 
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The common binocular microscope performs aatisfactorily 
up to the -^, but for powers above this a special arran^emeut 
is needed for the prism, which must be set close behini the 
posterior lens of the ith, -^\th, and upwards, in order to obtain 
an entire field of view in each eye. This it is found to 
accomplish perfectly when in that position; but still for very 
delicate test objects requiring the utmost extent of aperture 
for their definition, it will not resolve them as clearly as with 
the single body, from the fact that the aperture is divided 
and half' only effective in each eye. It has. therefore long been 
thought desirable to obtain the whole aperture in each tubci 
This lias recently been effected by Messrs. Powell and Lealand 
by means of an inclined disc of glass with parallel sides; the 
partial reflection from the under surface is again reflected 
into the second eye by means of a rectangular prism. Assum- 
ing this surface to be placed at an angle of 45°j the amount af 
reflected light will be only o3'66 out of lOOO of the incident 
rays, or nearly V^pth part. To collect half the light the 
reflector would have to be set at 82. V°, but this would cause 
the glass plate to extend to such a length as to render the 
adaptation nearly impracticable, but even with the above- 
named enormous difference in the relative quantity of light, 
the arrangement as turned out by the hands of these clever 
mechanicians has surprised us with the fact that a good effect 
may be obtained by such meansj and having thus started 
the principle it remains to be seen what improvements 
can be made with the view to increasing the quantity of 
reflected light, and if possible obtaining a more equal result 
in each eye. 

By slightly modifying the existing arrangement of Messrs. 
Powell and Lealand, light otherwise lost may be utilised. 
In order to prevent the image from the second surface of the 
reflecting disc from appearing at the eye^ and overlapping 
and confusing the first, Measrs. Powell and Lealand make it 
of considerable thickness. The secondary image is thus 80 
far separated as to be thrown beyond the reach of the 
rectangular prisra, and practically this light ia totally lost. 
As the disc is made thinner, so do the images approximate and 
the distance between them diminish. Therefore if the glass is 
made as thin as practicable, and a very slight angle given to 
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the two sides, these may be so arranged that both tmagea are 
tiltiniately corobiued at the eye- piece. There would be no 
difficulty in working the glass to a mean ihicknesa of ^Vtb of 
an inch. In this form the angle between the sides •would be 
BO exceedingly small that the chromatic effect considered as 
a prism would be inappreeiable in the direct eye-tube. 

Another idea was to di9peus.e with the rectangular prism 
and employ a wedge-shaped piece of glass, with the back 
ailvered as shown by fig. 1, making use of the front and 
back surfaces for the two reflectionB 
and separation of the images. The 
wedge should be achromatic, and com- 
posed of angles of flint and crown aa 
shown. But this could only be em- 
ployed singly in such microscopes as 
have the object-glass set at right angles 
with the body. This plan might be of 
use for viewing sun-spots in & telescope 
where a diagonal eye-piece ia seldom 
objectionable. In a microscope the in- 
crease of light obtained by removing the 
reflecting prism would not probably be very appreciable. 

If two reflecting and transmitting surfaces be placed in 
close contaet_, Ijoth images will be combined at the same point. 
On this princple the following arraogement was tried : 
a a, fig. 2, are two similar right-angled prisms^ with their 
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diagonals in contact : these are to be sufficiently tilted out of 
the plane of the microscope to throw the first reflecting but- 
face out of the range of total reflection^ and allow dii'cct rays 
to be transmitted. The raysj 6 b, reflected from both the 
diagonal plancSj after leaving the side of the prism a, were 
thrown into the second body of the microscope by means of 
another right-angled prism, c, while the transmitted rays 
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passed tbrougli straight into tlie direct tube. The perform- 
auce of thb arruiigement was very satisfactory, an equal 
amount of liglit being apparently obtained in each eye. 

The next plan is to be preferred, shown in the diagrram 

four times the full size, a a, fif^. 3, in outline, resembles the 

^mvw well-known form of " Wenhara prism,'' hut in order to 

transmit light the first reflecting angle, b, must be within the 
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range of total reflection. This for crown glass is when the 
ray makes with the surface an angle of 48° 11', and allowing 
due margin for difference of density, the incident angle should 
not be less than hif with the plane, consequently the angle, 
6, should be inclined 40°. The back angle, <?, must be 
arranged in accordance with the inclination given to the 
bodies of the microacope, but as a rule the difference be- 
tween the angles of the front and bach surfaces is half the 
angle of deviation of the ray from the perpendicular. 

In the microscope for which this prism was made, the 
bodies are set relatively at 15^^) the back of the prism is, 
therefore, shown in the diagram 47 i°. This also falling 
within the range of total reflection must have ita surface 
silvered. On the first inclined surface of the main prism is 
adjusted the prism d, with two polished surfaces making an 
angle of 40°. With each other this brings the top of the 
supplementary prism parallel with the base. The rays from 
the object-glass are transmitted without any displacement 
into the direct tube. A portion of the same rays are reflected 
from both contiguous surfaces, and thence from, the silvered 
back into the slanting body. The two prisms are fitted into 
a email drawer of the usual size wliich slides into the opening 
of the ordinary biuoculnr microscope. The two prisms need 
not be pressed into contact — if so, Newton rings are formed; 
they may be set a \isible distance asunder^ but great care ia 



I 




106 



Wf^NH^u, on a Binacuiaf Mutoicope. 



needed in adjusting ikt imall priftm bo a» to get both reflec- 
tions corabiued.otben^ae a blurred im&ge will be seen in the 
el&nting body, 

A» to the performance of this arrangement the introduc- 
tion of the prUtus do not perceptibly interfere with the 
deStiition in the direct tube — delicate markings may be seen 
quite as well with the prism in place aa outj and with proper 
workmanship the result ia equally ^ood in the other; and 
having the privilege of using both eyes, the observer ia 
enabled to view diatoma and other minute objects more 
agreeably, and with a better idea of their structure, than with 
single vision. The preat defect is a want of stereoscopic 
effect arisiQg from the near similarity of the images. In 
this respect it falls far short of the common prism, in the 
qualification of giving a perspective view with the lower 
powers. 

In most arrangementa constructed on the principle here 
described it is immaterial at what distance behind the object- 
glass the prism and reflecting surfaces are situated; the 
de^nitioQ will be equally good, and the field entire, if fixed 
close to the eye -pieces. 

The rectangular prisms arranged with their diagonals in 
contact may be otherwise made serviceable for the micro- 
scope. "With some plan of modifying the light it maybe used 
fur a camera lucida and also for an illuminator iu place of 
the glass disc employed where the object-glass acts as its own 
condenser for opaque objects. 

On this principle of illumination the right system appears 
to be to obtain a very intense parallel ray of light, of as small 
a diameter as possible, thrown through a portion only of the 
object-glass. 

With these prisms it is possible to obtain totally reflected 
light for the illumination, at the same time that the image of 
the object is transmitted. The light for the illumination 
must in this case be sent through the object-glass somewhat 
obliquely, and to reduce the diameter of the ray down to the 
small size required a stop of tinfoil may be atached to the 
lateral surface of the prism. 
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Constitution and Laws of the Microscopical Society of 

London. 

(Revised May 9th, 1866.) 
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Objects of the Society. 



The Microscopical Society of London is constituted for 
the promotion and diffusion of improvements in the optical 
and mechanical construction, and in the mode of application, 
of the Microscope : — 

For the communication aind discussion of observations and 
discoveries tending to such improvements, or relating to sub- 
jects of Microscopical observation : — 

For the exhibition of new or interesting Microscopical 
objects and preparations, and for the formation of an 
arranged collection of such objects : — 

For affording the opportunity and means of submitting 
difficult and obscure Microscopical phenomena to the test of 
instruments of different powers and constructions : — 

For the establishment of a Library of standard M-vcxck- 
graphical Works. 

VOL. XIV. \^ 



Coniiitulhn and Government ofthn Society. 

The MtcrosPOiHoal Society of Londau shall couaiat of 
Ordinnry auil Honorary Memlieis, and of Associates. 

Tlic Ordiuary Mftnbers sliali elect, out of tlieii- own body, 
» Presklcut, tb«r Vicc-PrcaideiitSj Treasurer, Secretaries, 
and Council, in accordance with tUe following Laws; to 
wliom, •ubjcct only to the restrictions imposed by the Laws, 
nil biuiuesM relating to t!ie Society shall be entrusted, 

L — Of the Mem&efif. 

1. — The Society sliall consist of Ordinary aud Honorary 
Menibei's, and of Associates; the number of the Honorary 
Members sliidl be limited to twenty, 

3. — Everv candidate for admission as aa Ordinary Member 
of the Sr.-icty must be proposed by three or more members, 
who ni'.st sign a certificate in recommendation of him, wUicli 
muK set forth the names, deseription, place of residence, and 
'^aftlifieutions of the candidate, and state that he is desirous 
of becoming a member ; ajid the proposer, whose name stands 
fir»t upon the certificate, must have personal knowledge of 
the candidate. The certificate shall be read aloud by one of 
the Secretai'ies at the first Ot-dinary or Annual G-eneral 
Meeting of the Members next ensuing, and shall then be 
suspended in a conspicuous place appropriated for that pur- 
pose in one of the rooms of tlic Society. The method of 
vothig for the election of ^Members shall be by ballot. 

3. — The ballot shall take place at the Ordinary or Annual 
Meeting at which the certificate shall have been read the 
second time, and immediately after such reading. Xo such 
ballot shall be valid unless twelve or more members ballot; 
and when two thirds or moi'c of the members balloting shall 
be in favour of the candidate, such candidate shall be 
declared to be duly elected. 

•1. — The Secretaries shall address, or cause to be addressed, 
to every person elected a member, a letter to inform him 
thereof, on the day following his election, together with a 
copy of the Laws of the Society, a List of Members, and a 
card announcing the days on which the Society will hold its 
meetings during the season. 

5. — Each Ordinary Member on his admission shall pay an 
entrance fee of one guinea, and an annual subscription of one 
guinea for the current year, which subscription shall be con- 
sidered as due on the 1st of January in every subsequent 
year. Members who shall be elected, howevei', in the months 
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of October^ November, or December, sball not be called uiion 
for a subscription for the curreut year. 

6, — Any member may on his electiou compound for bis 
futui'e animal contributions lay a payment of ten guiiieasj in 
addition to bis entrance fee of one guinea; or be may at any 
time afterwards (all suras tlieu due beiug first paid) com- 
pound for his annual contributions by tbc like payment of 
ten guineas. Every such composition shall be invested in 
Government Securities^ in the names of Truatees. 

7. — No person elected a member shall be entitled to 
exercise any privilege as such, nor shall his name be printed 
in any list of the Societyj until he shall have paid his 
admission fee and first annual subscription or composition ; 
and unless these be paid witliin two raonths from the day of 
his election, or T^ithin aucb further time aa the Council may 
grant, the election of such member shall be void. 

8. — Associates shall be elected in the same manner as 
Ordinary Membei*s, bitt the admission fee and annual sub- 
scription shall be remitted. 

9. — ^TLe Ordinary Members shall have the right to be 
present and to vote at all Ordinary or Annual Meetings, and 
to propose candidates for admission to the Society. They 
shall also be entitled to the nae of the instruments, books, 
and mounted microscopic objects in the Society's collection, 
under such restrictions as the Council shall deem necessary. 
They shall have the privilege of personally admitting one 
visitor to the Ordinary and Annual Meetings of tbe Society, 
whose name shall be entered in a book kept for that pur- 
pose, together "with the name of the member admitting such 
visitor. 

10. — No member shall have the privilege of voting on any 
occasionj or be entitled to receive the publications of the 
Society, if his subscription be twelve months in arrear. 

11. — Honorary Members and Associates shall possess all 
the pririleges of Ordinary Members, excepting those of pro- 
posing candidates, of voting, of introducing visitors, and 
receiving the Publications of the Society, 

13. — The payment of the admission fee shall be considered 
as distinctly implying the acquiescence of every member 
elected into the Society, in all the Laws, regulations, and 
by-laws thereof. 

13.— Any member wbo may be absent from the United 
Kingdom during the space of one year, shall, upon pre*- 
viously giving to one of tlie Secretariea notice in writing 
of his intention, be exempt from the payment of hia annual 
conti'ibution during such absence. 



* 





ConsHiuitQii and Laws of 



II. — Honorary Mtmbcrs. 

14-— K very person cmineut in Microscopical Scieoce shall 
be eligible as an Honorary Member, 

13,— Every auch person proposed for adoiission as an 
Honorary ^l ember must be recommended by three or more 
Membcrsj all of whom must certity in writing that be is 
a person eminent in Microscopical Science, and that they 
have a personal knowledge of him^ or are acquainted with his 
works. 

XG. — The mode of proposing and balloting for Ilouorary 
ilembcrs shall be the same as that prescribed for Ordinary 
3Ierabers; but no pcrsion shall be balloted for as an Hono- 
rary Member unless the Council shall have previously 
approved of him. 
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17. — No member shall be considered to have withdrawn 
from the Society until he shall have paid his arrears and 
given a written notice of his intention to resign to one of the 
I Secretaries. 

18. — Whenever it sliall be proposed to remove any 
member from the SodetVj the same shall be done by a 
resolution of Council, which shall be read at three suces- 
sive Ordinary Meetings, and be suspended in the intervals in 
the Society's room of Meeting ; and at the last of the said 
meetings the proposition shall be balloted for, and if two- 
thirds of the members balloting shall vote for such member's 
removal, he shall be removed from the Society accordingly. 

19. — The names of all members Avho shall be in arrear of 
their annual subscription for more than two years shall be 
publicly suspended in the Society's ordinary room of meeting, 
with the amount of subscriptions due from each j and unless 
the same shall be paid within three months after such 
suspension, their names shall be liable to be removed £rom 
the list of the members. 

IV. — Annual Meeting and Election of Officers. 

20. — ^An Annual Meeting of the Society shall be held in 
the place of the Ordinary Meeting for February, for the 
election of officers for the year ensuing, and for receiving the 
report of the Council on the state of the Society, or to enact, 
alter, or repeal Lavrs. 
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21. — Notice of the Annual Meeting shall be given from 
the Chair, at the preceding Ordinary Meeting of the Society 
in January, and also upon the cards of the Ordinary Meet- 
ings. 

22. — The Council, at the Ordinary Meeting in December, 
shall declare the names of the four members whom they 
recommend to retire, and propose to the Society the names 
of four other members to supply their places in the Council : 
they shall also declare the names of the other Officers whom 
they recommend for election. 

23. — At the Annual Meeting the officers and four members 
of Council, to replace those who retire, shall be elected. The 
mode of election shall be by ballot. 

24. — In the event of any member of the Society being 
desirous of proposing other names than those recommended 
by the Council, a written list of the same shall be delivered 
to one of the Secretaries, on or before the Ordinary Meeting 
in January, and the same shall be read from the Chair, and 
publicly suspended in the Society's rooms, with the list 
recommended by the Council; and no member shall be 
eligible for election into the Council unless he has been pro- 
posed in the manner and form above specified. 

25. — The President or other member in the Chair shall 
appoint two Scrutineers from among the members present, 
to superintend the ballot during its progress, and to report 
the result to the meeting. 

26. — If in the interval between the two Annual Meetings 
the office of President, Vice-President, Treasurer, or Secre- 
tary, may become vacant, either by death, resignation, 
or otherwise, the Council shall have power to appoint one 
of their own members to fill such office until the next Annual 
Meeting. 



V. — Ordinary Meetings of the Society. 

27. — The rooms shall be open to members at the hour of 
7 o'clock, for microscopical investigation. The Chair shall 
be taken at 8 o'clock precisely. 

28. — The ordinary course of business shall be as follows: — 
1st. The names of the visitors, and of the members by 
whom they are introduced, shall be announced 
from the Chair. 
2nd. The minutes of the proceedings of the previous 
meeting shall be read, and submitted for con- 
firmation. 
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Bed. The lists of candidates for elcctioti and for sus- 
pciisiou shall be rcacl, and tlie bftllot for tbe 
election of members shall take place. 

4th. Scientific commtinicatious shall be read and dis- 
cussed. 

2&. — The Chair shall be vacated at 9 o'clock^ or as sooa 
after BS may be convenient ; and the Society shall resolve 
itself into B Conversazione. 

80. — At the Ordinary Meetings nothing relating to the 
Laws, or to the enactment of new Lavs^ shall be introduced 
or di«cu«Acd, 



Yl.^The Audiiars. 

31. — Two Auditors shall be appctfnted by the Society at 
the Ordinary Meeting in January, 

32.- — They shall audit the Treasurer's aceountSj. and pro- 
duce their report to the Annual Meeting of the Society^ to 
be held in Febrtiary. They shall have the power of calling 
for all necessary accounts and vouchers. 

33. — No member of the Council shall be eligible as au 
Auditor, 



YII. — Council. 

31. — The l)usiiicss of the Society shall be conducted by 
the President, four A'ire-Prcsidents, Treasurer, and two 
Secretaries, who, -with twelve other members, together with 
the past Presidents elected previous to the year 1866, shall 
constitute the Council ; and at all meetings of the Council 
Jive shall be a quorum. 

35. — Four of the twche members of the Council shall 
retire annually, and four new members] shall be elected in 
their places. 

36. — The Council shall hold their Ordinary Meetings on 
the day of the Ordinary Meetings of the Society. 

37. — Extraordinary INIeetings may be held at the discretion 
of the President, who shall direct the Secretaries to issue 
especial summonses for tlie occasion. 

38. — The ordinary mode of decision on questions before 
the Council sliall be by show of hands, unless a ballot shall 
be demanded. 

3P. — Any member w)io shall be personally interested in 
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the question before tlie Council, sliall retire during tlie con- 
sideration and discussion of the same. 

40.— The Council shaU present, and cause to be read to 
the Annual Meeting, a report on the general concerns of the 
Society for the preceding year ; and sncli report, or the sub- 
stance thereof J shall be printed under the direction of the 
Council, for diatribution among the members. 



Vlir, — The President and Vice-Presidents, 

41.^ — The President shall be in virtue of his ofSce Chairman 
of the Council, and shall take the Chair at all Ordinary, 
Annual, or Extraordinary Meetingg of the Society ; he shall 
regulate the order of proceedings, and shall, e^ (officio, be 
a member of all Committees appointed by the Council. 

42. — In the absence of the President, one of the Vice- 
Presidents, or in their absence the Treasurer or one of the 
members "of Council, shall take the Chair and conduct the 
business of the Meeting ; and in the case of the absence nf 
all those officers, the Meeting may elect any other raeniber 
present to take the Chair. 

43. -^No member shall be eligible as President or Vice- 
President of the Society for more than two years in succes- 
sion ; and two of the Vice-Presidenta shall retire annually. 



IX. — The Treasurer. 

44'.- — It shall be the duty of the Treasurer to receive all 
sums of money due to the Society, and to pay therefrom only 
such amounts as may be ordered by the Council. 

45 . — He shall keep an account of such receipts and pay- 
mentSj and shall produce the same at all Meetings of the 
Coixncil. 

46. — The Treasurer shall pay all moneys received by him 
into the bauds of the Society's banker, retaining a sum not 
exceeding iE30 for the payment of current expenses. 
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X. — The Secreimies. 

47. — It shall be the duty of the Secretaries to attend all 
Meetings of the Society and Council. 

48. — They shall take, or cause to be taken by the Assistant 
Secretary, minutes of the proceedings, and produce and read 
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them nt tliP cusuhiK Meeting; road the scientific impers pre- 
BCiiU'd to the CoiuHtil, if requested by the autliors; and con- 
duct the t*orrcflpo»jdt'iicc of the Society. 

45. — Th<' Coiineil shall be empowcretl to appoint an Aasis- 
tatit Secretary, ami to iissi;,^i to him such portion of tlic 
duties of SccrcUiry lis it may think de^irable, at such remu- 
nertvttoi* as the Council muy deem propter. 



XL — Scimtific Papers. 

GO. — All scientific papers shall be suljmitted tOj, and ap- 
proved by, the Council^ previously to their being read at the 
Ordinary Meetings of the Society. 

51. — 'fhey shall be read iu the order in %vhich they have 
hccii received^ unless the Conncil shaU otherwise direct; and 
Hut dineuaaioii of the suhjcct of each paper shall immediately 
follow the readiui; thereof; but it shall be left to the discre- 
tion of the Chairman to take the discussion ou tTi'o or more 
papers^ on similar subjects, together. 

52, — The papers and illustrative drawings to be considered 
the property of the Society, unless the authors shall stipulate 
to the contrary. 

53, — Author:^ shall be at liberty to read their own papers. 

XII. — Publications. 

5 1. — The Transactions of the Society shall be published at 
such intervals, and on such conditions, as tlic Council shall 
think fit. 

'tZ). — They shall consist of a selection from the papci's 
wliich shall have been read at tlie Ordinary Meetings of the 
Society ; sucli selection to be made by the Council. 

5(5. — The authors of such papers as may be published by 
the Society shall be entitled to twelve copies, free of expense. 



XIII. — Library. 

57. — The books in the possession of the Society shall be 
allowed to circulate among the members, under such regula- 
tions as the Council may deem necessary, but they shall be 
returned to the library on or l)cf()rc the next Ordinary 
Meeting following that on Avliich tlioy may have been taken 
out. 
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XIV. — Microscopes and collection of Objects. 

58. — ^The microscopes and microscopic objects in the pos- 
session of the Society may be employed by the members 
during the period of the Ordinary Meetings, but shall not be 
taken out of the Society^s rooms without the permission of 
the Council. 

XV.— Trustees. 

59. — The Council shall appoint three members of the 
Society to act ^s Trustees of the property of the Society, of 
whom the Treasurer shall be one ; and may appoint others 
in their place, on any vacancy occurring • by resignation or 
otherwise. 

60, — The Council shall decide on the mode of investing 
the property of the Society, which investment shall be in the 
names of the Trustees for the time being. 

XVI. — Of altering the Laws, 

61. — ^No permanent alteration in the Laws of the Society 
shall be made, except at the Annual Meeting, or at a special 
General Meeting to be convened for the purpose by the 
President, with the sanction of the Council; and notice of 
any proposed change must be given on or before the preceding 
Ordinary Meeting. 



On the SuRFACE-FAUNA of Mid-ocean. By Major Samuel 
R. I. Owen, P.L.S., F.A.S.L., Member of the Micro- 
scopical Society, and Associate of King's College, London. 

(Read June 13tli, 1866.) 

No. 3. — The Towing-net.* 

The time is now coming when we shall be distributed far 
and wide for the summer's vacation, and many will have the 
opportunity of using the towing-net, by being near the sea 
or upon its waters. I wish to say a few words on the subject 
of its use, and what may be expected from its assistance. 

Towing-nets for short distances, and only in calm, fine 

* Nos. 1 and 2, on the Surface-fauna of Mid-ocean, " Recent Polg^t- 
Una" and " Foraminifera" were read before the Liimean Society, «AdHi\!A. 
be found in their pnblicatiousi 
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wcatlier, is not all that ia required. Nets should be made 
that will tow from even a steam- vessel, and thus be made to 
sweep tke ocean-surface for several degrees at a time. By 
this course a satisfactory account may be giveu of our own 
and the neighbouriug eeasj and to such as take long sea 
Toyogca they will open out a vast field of interesting research. 

I will begin by describing a simple form of net^ such as 
may be rigged oat at a few hour*' notice. A grummet should 
be made for the mouthy to which three cords may he attached 
to oonoect it with the towing-line; that line should be a good 
stout piece of stuff, aud capable of bearing a great strain. To 
the grummet should be attache dj first, a bag, the upper part 
of which may be made of a thin canvas, the loAiter part of 
strong jean, ending in a piece of close calico or linen j the 
bottom roust be left open, and tied round with a tape when 
used*, this will be found convenient for takiag out the con- 
tents; aud by leaving it open aud towing it so for a short 
time, it can. be thoroughly washed. Over the whole an outer 
covering of the strongest sail-cloth should be put, the upper 
part, in like manner, attached to the grummetj, the lower part 
left open, and a portion for a foot or eighteen inches of the 
seam left to be coarsely laced up with a piece of cord, the 
same being done for the bottom itself. If necessary, a tliiid 
covering may be put between these of any strong but rather 
porous raatcrial ; but this, in ita turn, sliould be left open at 
the bottom, and only tied when required for use. Its length 
should be so adjusted, when tied, that the inner lining of 
calico may rest against it, and be relieved from the strain. 
The outer sail-clotli should, in like manner, be laced up to 
receive and support the whole. 

For a net to be used when the vessel is under steara, or in 
heavy weather,^ the grummet may be three inches diameter 
in the clear. Any young nautical friend will explain how a 
grummet is made j and the whole of the apparatus may be 
sown down from a foot below the mouth to near the bottom 
with two seams^ making it into three tubes. This will be 
ibuud to answer in every respect all that can be required of 
a net, even in the roughest weather. A piece of strong fine 
net may be arranged at the mouth ; this will prevent lai'gcr 
things from going to the bottom ; they can be at onee taken 
out on getting the net on board. For the removal of the 
finer contents, it will be necessary to unloose tlie outer cover, 
untie and turn up the second^ then the caheo bag^ containing 
what ia wanted, can be untied, turned inside out, and care- 
fally washed into a bowl of salt water^ where the material 
may be passed throuj^h a sieve of coarse muslin. The larger 
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will thus be separated from the finei' portions j l>y decanting 
each pai't so obtained the heavier will be sepai'tited from the 
lighter ; tims, four divisions well adapted for examitiatioii will 
be in separate vessels. Each haul being thus treatcdj a re- 
gister may be kept in bottles and on glasses of every portion 
of the ocean passed over. 

\Yeak spirit, or a solution of bay salt and arseniCj will pre- 
serve things in a wet state ; others may be allowed to dry on 
the glass slides. 

Larger nets may be made on a similar principle for quiet 
sailing and finer weather. Nets with large openings, a yard 
widej may be used in calms, and from boats. A bent cane and 
a straight^deal lath make a very good mouth. The material 
nearest the opening should be of fine net ; below this muslin 
should be usadj and at the bottom the fine close calico bag, 
made open, and tied when used. A bag of coarse net should 
be attached to the month, penetrating it a yard or so^ to in- 
tercept the larger things that may get into it. 

To use these nets con\'enient]yj a spar or bamboo shoukl 
be rigged out on the quarter or side of the vessel^ having a 
guy or two to support and steady it j a pulley or small block 
should be fastened at the outer end, through which the towing- 
line may pass and come in board some distance forward of 
the place from which, the spar is projecting; this will relieve 
the spar^ in a great measure, from the strain. 

It would be found difficult to haul in such a net when the 
vessel is going ten knots an liom', but this difficulty is 
entirely removed by having a second thinner line attached 
to the side of the mouth of the net j by hauling on this the 
strain of the water is at once taken off and the net brought 
in board with the greatest easCj and, moreover, sliould the 
tow-line break the net is saved by the second line from being 
lost. 

It will be found that the length of the towing-line must be 
regulated in some degree by the size of the net and the rate 
of sailing ; if too shorty the net will only touch and dance 
upon its surface without taking up the water ; if too longj, it 
may be carried nuder water, antl so increase the strain as to 
endanger the line or spar. The length should be sufficient to 
allow the mouth to keep dipping in and taking up water when 
the vessel is going at great speed j but when a slower rate is 
to be adjusted for, then the mouth should keep at the surface, 
the grummet being generally nearly under water, but the 
waves of the sea will interfere with any great nicety in this 
respect. The lino should be strong enough for any sudden 
jerk that might occur. 
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I need not tere go deeply into tlie various interesting 
objects that may be met with by the use of sucb an arrange- 
ment. The Polycyslina, witli their interesting allies the 
Acanthometra; the Thalassicolla, &c. &c., about which so little 
is really at present Ivuownj, niiglit be found. 1 am persuaded 
that the genera I'nlviuuliuii and Globigerina, of the family 
ColymbitiE of the Forarainiibraj wdl be found on the surface 
of the ocean near home. Dr. Wallieh found them in great 
numbers in the sediment forming the bed of the Atlantic. 
From 70 to 98 per cent, of this deposit in the deep seas is 
often composed of these Rhissopods. These two genera, 
together with the Orbulina of Dr. Carpenter, but which I 
have now proved to be a sub-genus of Globigerina,, have been 
found to be surface-forms on every part of the ocean that I 
have sailed over. Diflcrent classes of creatures will be fonnd 
on the surface during the night to those found iu the day 
time ; from sunset till daylight the Polycytstinaj Foi'araiuifera, 
Acantliometra, Eutomoatraca, small Pteropods, and shelled 
Moluaca, must be looked for; during the day the Crusta- 
ceans, Thalassicolla, Crescis^ &c., will repay oiu* endeavours. 
I ho])C enough luis been said to induce some to try the ex- 
periment on a scale that will bring great results. 

When at sea I had not the chance of entering upon a field 
of obaervation that promises to be very fruitful and interest- 
ing. I had no spectrascopc with me to examine into the 
nature of the light given off by the vaiious phospboresccut 
forms that are at times met with in such profusion on the 
sea-surfaee. I would now make an appeal in their behalf. 
We shall look forward with interest to receive papers on this 
fiubjeet when we meet again at the close of t!ie year. I hope 
that some of our correspondents abroad will take it up, and 
send us the spectra of the fire-fly> lantern-fly, and a host of 
other luminous creatures. At home the glowworm and 
phosphorescent sea-surface forms might all be attended to. 
Those who visit the Mediterranean and more southern parts 
of tlie ocean this summer might add the spectrascope to 
their seientifie instruments for this purpose. I take much 
interest in this subject, but, as I am not likely to have au 
early opportunity of prosecuting the investigation, I have 
brought it forward for the benefit of others who may be more 
fortunate. 

These spectra must be compared with those we shall get 
from sucb sources of phosphorescent illumination as phos- 
pborusj heated fluor spar, and many others that I might 
name. 

1 have tlio pleasui'e to present to the Society a slide con- 
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tainiug the most brilliant phosphorescent Entomostraca that 
I have met with. (See figs. 1, 2, 3.) When these were taken 
the sea was alive with them. When 
swallowed by or entangled with other 
creatures they in their turn appear to 
be also luminous. They also give lumi- 
nosity to the water itself as it flows over 
them. When they are at rest they 
gradually cease to give out light ; but 
as soon as they arc disturbed or in 
motion, or the vessel containing them 
is shaken, they again become bright, 
even after many hours' confinement. 
Each of these specimens I picked out 
Avhile phosphorescent, that there might 
be no mistake about the giver of light. 
The nearest of the Entomostraca 
that I have been able to compare with 
these is the species Gibbosa, genus Cypridina, of the order 
Astrucoda, named and figured by Dana. He reports having 
found his specimens in the Pacific, in lat. 15 20' south, 




Fis:. 2. 



Fig. 3. 





and long. 148° west. He notes them as " very brilliant.'' 
My specimens from which these drawings are taken were 
caught in the month of November, in the Bay of Bengal, 
in lat. 3° north, and low" "' "< T' -o reason why 

Buch things p "^ there- 
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forGj, be the same species.* It ivill be satisfactory to have 
more specimeQs of thia from tlic Pacific, iis we all know how 
au erroi* might creep in, in labelling each specimen, when the 
collector passed over bo many oceaus during the same voyage. 
I have seen the ship'a decks rmining- with liquid fire when 
the net containing thia species has been taken on board, I 
must again express my regret that I had no spectrascope 
with rae on my last voyage. 1 am therefore unable to lay 
before you the drawings of the spectra of the lumiuous 
Eutomostraca that arc on the table. I shall conclude by 
hoping that some of my zealous fellow-workers will take up 
the subject, and at an early day make up for my want of 
opportunity. It will end in more than a few interesting ex- 
periments. I look for results that may not only add to our 
chemical knowledge, but to such as may afford us some hints 
on matters that are at least the nearest akin to the nature of 
organic life. 

* The dilFerenofi in tht ^otw of tlie hc&k lias sisc^ made me tkink it maj 
le found eatitlcd to be coiisideicil a distjjict species. — S. R. I. O. 



ERRATUM IN CAPTAIN MITCHELL'S PAPER ON THE 
. SCREW MICROMETER. 

Page 71, line 3 from bottom. 

For — "With my micrometer a negative eye-piece (one by Powell and 
Lealand), with four filaments, amounts to the divisions of the micrometer 
head." 

Read — "lu my micrometer a negative eye-piece (one by Powell and 
Lealand), the thickness of one filament is. equal to two divisions of the 
micrometer head." 
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DiiscBif TioNs of New and Kakb Diatoms. Sbeibs XX. 
By E. K. Gbbville, LL.D., F.E.S.E., &c. 

(Communicated bj Y. C. S. Edpee, F.L.S, &,c.) 
(Read Maj 9th, 1866.) 

(Plates XI and XII.) 

Flag 106 A A HUA. 

Plagiogfftmma elongafumf n. sp.j Grev. — FrUBtiiles elon- 
gated, with two central costee ; valve linear, narrower towards 
the rounded apices, generally very slightly contracted in the 
middle | striae composed of rows of large^ distiiict^t subquad- 
rate granules. Length -0074". (Pi, XI, figs. 1, 2.) 

Had. In cleanings of shells from South America; Laurence 
Hardman, Esq, 

In the character of the markings this noble species 
is allied to P. tesmllatum, bnt^ it is tiiviee the siaCj and the 
valve is of a different form, linear instead of elliptical, rounded 
at the ends, near which it becomes narrower and more strictly 
linear. It is the finest species of the genus hitherto dis- 
covered. 

Plagiogramma? (mg^datnM, n. sp., Grev. — Frustule in front 
view linear, with parallel sides, central and terminal costee ; 
the space between the terminal costal and the apex oblique ; 
striae forming a very narrow band. (Fig. 3.) 

Hab, Barbadoes deposit, Cambridge estate; in slides com- 
municated by C. Jobnsouj Esq. ; extremely rare. 

All the specimens I have met with present the front view ; 
and as the ends are distinguished from those of all the other 
species in being, as it were, sharply bevelled off" on each side, 
some slight doubt may exist as to its generie igo^iitioTk. T^ia 

VOL. 3tlV. X 
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•trifle arc 16 in "001", and form a narrow marginal band. 
There i* o remarkable aagxilarity and squareness in the 
wliqlc aaiHict of this diatom. Len^h about '0010". 




GSFHYBIA. 

Otphyrui gigantea^ n. sp,, Grev. — Valves muct elongated j 
broanly cuueat^ aud obtuse at the ends; costcC about 3 A in 'OOF 

ifab, Monterev deposit, California ; Laurence Hardman, 
Kaq. ; 

A truly magnificent species. A lower valve now before 
me measures 'OiaO" in length! A smaller example ia -01 00", ia 
which the breadth is 'OOl 7" in the middle. Towards the ends 
the valve dilates a little, and then becomes broadly cuneate 
or ulliptie-cuneate. Compared with this specieSj all those 
previously described are as dwarfs. In the largest of them 
{G. incurvtita) the costte of the valve are about 7 in -001"^ in 
the one now described they are only 3^ in -OOl". 



OMPHALOrELTA, 

Omphahpelta Moronensis^ n, ap., Grev. — -Smail j disc with 
six. compartments, filled with decuasatiiag Btrise variously 
arranged, causing a play of colour ; three of them patej with 
a deltoid impression, the others darker, with a sort of trira- 
diating nucleus and a marginal spinous process. Diameter 
•«)30". (Fig. 14.) 

Hab, Moron deposit. Province of Seville ; Laurence 
Hardman, Esq. ; extremely rare. 

An exquisite little diatom, the markings of which cannot 
be satisfactorily reproduced by the artist, as they depend for 
effect upon the slightest change of focus. I have endeavoured 
to delineate what may be regarded as the most pecuHar 
aspect. The play of colour is somewhat similar to that seen 
in 0. versicohTi only not so brilliant. This effect seems to 
ariic, not alone from the outer pellicle, the strise of which 
are uniformly decussate, but partly from the undulation of 
the surface, and possibly from the subjacent structure. The 
marginal processes do not occur in all the compartments in 
accordance with the generic character, but only in thealteruate 
darker ones. At the same time the diatom is too closely 
allied to 0. versicQlor to admit of its being removed. The 
presence or absence of spines, in many eases, at least, does 
not appear to be of much importance. 
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AtJLiACOlJlaCCS, 

Aulacodiscus sparsus, n. sp.^ Grev. — Small; disc with 4 
linear- oblong, submarginal processes j granules minute, 
coloured^ so remote aa not to be coaspicuoualy radiate ; 
umbilicus a subcircular blank space j fiirrowa becoming 
gradually Tvidcr as they approach the processes ; margin 
with a row of puDcta. Diameter 'OOSO", (Fig. 6.) 

Hab. Barbadoea deposit, Cambridge estate; in slides com- 
mnnieated by C. Johnson, Esq.; extremely rare. 

The only species with which the prcaent very beautiful 
diatom can be compared is A. KilkeUyanus, which it re- 
sembles in the disc, having a general appearance of being 
sparsely filled with granules, while it is not much inferior in 
size. But in that species the lines of granules are conspicu- 
ously radiatCj the sparse appearance depending upon the 
distance between the lines, the grannies themselves being 
arranged in a pretty close aeries. The number also of pro- 
cesses in the same species is constantly three. In our new 
species the sparse character arises from the distance between 
the individual granules in the linesj which is so great that 
the radiatiop of the lines doea not strike the eye at once, 
while the granules get disposed into halt- concentric wavy 
lines, which have a beautiful eifcct. The number of processes 
is four. 

Cebtodiscus. 



Cesiodiscns pulchellusy n. sp., Grev. — Disc circular, very 
coiweXj with minute, remote, radiating puucta, becoming 
irregularly crowded, and slightly less in size towards the 
margin ; processes numerous ; margin, as well as the space 
between it and the graDules, striated. Diameter '0030". 
(Fig. 5.) 

^ab, Nankaurie deposit, Nicobar Islands; in a slide 
kindly communicated by George Norman Esq. ; very rare. 

Distinguished by the remote punctatiouj which consider- 
ably neutralizes the effect of tiie radiating character. In the 
centre the granules are somewhat loosely disposed. Towards 
the margin the radiating graiuiles pass abruptly into a band 
of others, crowded and irregularly arranged, from the 
outer edge of which baud the processes arise, sixteen or more 
in number. Margin strongly defined and conspicuously 
striate. 

Cestodiscus Stokssiamis, n. sp,, Grev, — Dwi cv'^c.^jX'A.t , "s^V^Osv 
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lines of very minnte pnneta, closely radiating from the very 
centre, and terminating towards the margin iu a belt of still 
smaller irregularly crowded puncta; processes anaall, 6; margin 
striated. Diameter '0030". {Fig. 4.) 

HaL Moron deposit, Province of Seville; Rev. T. G. 
Stokes. 

This species differs from C. pufcheUujt, with which it agrees 
in form and mze, in the crowded character of the radiating 
hnes which fill the disCj and in the very much smaller 
number of processes. The latter are somewhat inconspicuous. 
The puncta which form the band between the radiating Hues 
and the striated margin are smaller than the others, and 
irrcgidarly crowded. I am obliged to my indefatigable 
friend Mr. Stokes for having brought this addition to the 
genua tinder my notice. 

Rci<tLA.iiiA (char, amended). 

Frastules very compressed, cohering into a short filament ; 
valves slightly elevated at the angles, with a central glistening 
nodule prolonged into two short, linear, obtuse processes ; the 
margin pectinate-ciliate. 

The fortunate discovery of perfect frustules in situ enables 
me to determine the true position of this very interesting aud 
curious genua, three species of which were published in the 
* Quart. Joum. of Mic. Sci./ Vol. Ill, New Series, At 
that time nothing more was known of them than what was 
afforded by a side view of the valve, which, however, was 
sufficient of itself to separate them from all known diatoms. 
The genus is unquestionably allied, as ray friend Mr. T. G, 
R-ylands suggests, to the Btddtdphiete. The angles^ of the 
valves are uot prolonged into horns, but are only slightly 
elevated, and consequently the valves of opposite frustules, as 
seen in the front view, are brought so near together that the 
marginal cilise^ of each nearly cross the iotervcuing space. 
The best view of the structure, showing its affinity with the 
Biddulphieis, is to be obtained from the valve when ao placed 
as to present both the front and lateral surfaces. (Fig. 10.) 
The genus, in fact, passes into Bkldnlphia through B.Jim- 
briaiaf and especially through B, sphtom. Mr, liylands, who 
with his usual kindness aud acuteness examined, at my 
request, R. eUipiica very critically, satisfied himself that of 
the two central processes one was straight and the other 
curved, as in the flexure of the forefinger ; and that the pro- 
cesses of the opposing valves were interlocked, the straight 
process of the one passing mutually through the curved pro- 
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cesa of the other. Such an arrangement exhibits a remark- 
able analogy with that which exists in Syndetocysih, a HIS, 
genus, to he descrihed by Mr. Ralfs in his forthcoming 
supplement to the Diatomnce^ of Pritchard's ' History of 
Infusoria.^ It was discovered in the Barhadoes deposit, and 
also belongs to the Biddulpkm family. In that most wonderful 
genus the valves are nearly circular, fringed with ciliic, and 
fiinaished with two iutra-margiinal rounded procesaea, and in 
the centre with another solitary processj, erect, cylindrical^ 
and elongated, and terminated by a laterally projecting ring. 
Looking at frustules i7i situ, in the front view, it is perceived 
that the stalk of the process of one valve passes through the 
ring of the process of tlie opposing valve, and, as this is the 
mntnal position, the two frustnlea move freely as on pistons, 
and can he pulled asunder until the respective rings ai-e 
brought into contact, but, of course, no furtlicr. Nothing 
but force can separate them. La the cabinet of my friend 
Mr. George Norman is a chain of four frustnlea ao united. 

Rutihtria elliptica, Grcv.— Valve narrow-clliptica!, raised 
at the angles into two short conical elevatioua. {Figs. 9, 

Rutilaria elliptica, Grev. — * Journ. of Mic. Sci.,' Vol. Ill, 
New Series, p. 339, PI. IX, fig. 3 (valve). 

The figures which I am now able to offer will, it is hoped, 
render the structure quite intelligible. The front view ex- 
hibits four valves in situ, with the intermediate zone. The 
figure of the valve I formerly published was simply a side 
view. I now give the valve as seen under the most favorable 
circumstances for illustrating ita relation to Bidduipkia, viz., 
a partially front view. 

Rutilaria superba, n. ap., Grev.— Large ; valve elongated, 
oblong in the middle, gradually contracting towards each 
end into a narrow neck^ which again dilates, and then 
suddenly terminates in a broadly elliptical, subacute apes. 
Length -0065". (Figs. U, 12.) 

. Hab. Barhadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johnson, Esq. 

A fine species, with frustules almost as long as R. epsilon, 
but with a totally different diagnosis. The species to which 
it comes nearest is R. ventricosa ; but it differs (so far as we 
know at present) in its far more elongated form and in the 
dilated end.? of the valve. I have seen many specimens of 
R.ventnco3a;,iioiie of which exhibit the last-named character; 
on the contrary, the prolonged extremities of the valve are 
sometimes more slender and attenuated than they appear 
in my figure ('|Mic. Joum,/ Vol. Ill, N. S-- 
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fig. ft). Ncvertliclca*, thcae two diatoms may be ultimately 
fojinii to be extreme forma of one and the same species. 
Kig. 1 1 exhibits a front view of two frustul^ in aitu. 



COCCDNSIS. 

Cotconris arrnata, n. ap*^ Grcv.^ — Small j diac broadly oval, 
with rntluT large, Bubremote, decussating granules, and 
dt»tmil marginal tubercles; median line straight, with a 
parallel row of very minute close puncta on eacli side. 
LciifftW m'-iV. (Fig. 13.) 

Huh, iiarbadops deposit, Cambridge estate ; in elides com- 
niuuicatcd by C. Johnson^ Esq.; extremely rare. 

A brilliant aijd well-marked little diatom. The median 
line very slender. The granules arranged in intersecting 
curves, 8 in 001". Marginal tubercles^ about 8 on each 
lidc. 

NAVictri.A. 

NaeiciUa »trtingulata, n. sp., Grev. — Valve elongated, 
deeply conatrieted at the middle, and composed of two ovato- 
cnneate subacute lobcsj very minutely punctato-striate, with 
a narrow border of larger, more remote strise {or cellules) , 
Lenfrth '(mr'. (Fig. U.) 

Hab. In marine dredginga, Nassau, West Indies. 

Among the multitude of described Naviculte I can find no 
trace of this or the following well-marked species. The 
present diatom is e^deutly allied to JV. mai'tfinata of Lewis, 
not only in form, but in the contrast between the minutely 
punctate strife of the general surface and the row of larger 
cellules which constitute the margin. In the diatom before 
us these cellules arc relatively much smaller than in N. mar- 
ghmtUf but they are, nevertheless, evident. The general 
atriie are almost parallel, becoming slightlv oblique only 
towards the ends. These striae, taken near the median line, 
are 20 in '001", while those at the margin (cellules) are 10 
in -001". 

Navicula Jamaicensis, n. sp.^ Grev. — Elongated, with a 
deep constriction, dividing the valve into two oblong-elliptieal 
lobes, somewhat produced and obtuse at the ends ; structure 
minutely punctate, the puncta (cellules) arranged quincun- 
cially, with a row of still smaller puneta along the margin. 
Length •OO'M)". (Fig. 23.) 

Hab. Jamaica; obtained by washing seaweeds. 
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This diatom has no immediate affinity with the preceding. 
There is no edging of larger cellulesj but, on the contrary, a 
row of smaller puncta. The general atmcture, too, is unlike 
what is usually seen in the genus, the punctBe, which increase 
in size towards the margin, being not primarily bo arranged 
as to produce the eflFect of striEe, hut in quincunx fashion. 
Near the margin they are 15 in ■001". 

Navicula Egyptiaca, n. sp., Gre v. —Elongated, narrow, 
convex, with elliptical subacute ends, and very gradually and 
slightly constricted at the middle ; a linear lanceolate band 
of short broad costae midway between the margin and 
median line, interrupted opposite the nodule, and a partial 
view of a second band of costse at the margin. Length 
■0050" to ■0065". (Figs. 16, 17.) 

Hab. Stomachs of Holothurise; in slides kindly com- 
municated by W. J. Baker, Esq., and George Norman, Eaq. 

My friend Mr. Ealfs has justly remarked in his observa- 
tions on the genera Navicula and Finnuiaria, that, " were the 
costae always plainly developed as in Finnuiaria nobilh and 
its allies, no diflSculty could occur in determining the genera j 
but in many of the more minute species it is often very diflB- 
cult to distinguish between striae and costae ;" and he adds 
very truly, " that it is impossible to say to which genus a 
large number of Ehrenberg's species should be referred. He 
resolves the difficulfy by merging for the present, at least, 
Pinfiularia in Navicula, The very elegant diatom now 
under consideration would be, according to the late Professor 
Smith, an unqucationable Finnuiaria, and it is too well 
marked to be mistaken for any other species. Costse about 
10 in '001'^. This Holothurian material is rich in many 
species, and there can be no doubt that coUectiona from the 
stomachs of the Bolotkunadee generally, especially in the 
warmer parts of the world, would amply reward the diatom 
hunter. 

Navicula permat/na (Bail.), Balfs.— Large, lanceolate or 
turgid-lanceolate, with somewhat obtuse apices; striae fine, 
close, an intramarginal line, and a second s.liadowy line 
between the margin and the median line, and generally 
a rather broad, longitudinal, median blank space. Length 
■0060" to -0108". (Figs. 18—21.) 

Navicula pennagtiaf Ralfa, in Priteh. ^Infus,' (1861), p. 907. 
— Lewis, *Note3 on Diatom, of TJ. S. Seaboard,^ p. IS, pi. ii, 
fig. 11 (var.). 

Pimmlaria permagna, Bail., ^ Mic. Obs.," p. 40, pL ii, 
figs. 28, 38. 

Hab, Abundant in the Hudson River at ^e.'&t "^ 
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iicnir* «f a smaller swe m Lake Monroe, at EuterprisCj 
Florida; Bailfv. lu most of our large Atlantic rivers and 
brtiddah nmrshcft ; at Cape May, aaltmarah near Cold Springs, 
abundant ; l>r. Lewis. Mouth of tde River IJerbice^ West 
Indies, at half tide ; Dr. Abercrombie. 

Having had occasiou some years ago to notice that this 
lies fxhibitt'il a reinarkab]e range uf variationj 1 have 
'endravoiifed to ascertain to what extent it may be traced. 
Ill takjup^ the original tigores of the late Professor Bailey aa 
our starting- point, we fiiid the lougitndinal median space so 
large that the strise are regarded as foraaiug a mere marginal 
band, constitutiDg, in fact, the salient feature in the specific 
.character of Bailey, and subsequently of Ralfs. In the 

lallcr of the two figures ^ven by the former the median 
^ace is equal to half the entire breadth of the valve. The 
next American authority is my friend Dr. Lewis, of Phila- 
delphia, who publishes a figure of a singular variety, which, 
he aays, is more common on the Delaware River and its 
tributaries than that represented by Bailey, and which, he 
thinks, may be the Navicida Esox of Kiitzing. (Fig. 21.) 

lu this variety the breadth of the median blank space is 
diminished nearly one half. In my two larger figures (18, 
19), drawn from Berbiee specimensj the breadth of 
the same part is again considerably reduced ; and in the 
small figure (20) , from the same localitjf, the blank apace haa 
become a mere line. Thus, although the extremes present 
an extraordiuary difference, we have the discrepancy recon- 
ciled by intermediate conditions. In a dry state the valve of 
the Berbiee examples exhibits very gorgeous colouring, the 
general hue being fine blue, while a broad, bright, crimson 
streak extends down each side midway between the median 
line and the margiu^ pasiiiug into orange-yellow towards the 
ends. It ia to be regretted that there should be no reference 
to this in the American notices of the species. Another 
character which is prominent in the Berbiee specimens is 
not mentioned by Eailey or Lewis, I refer to the shadowy 
lines, one of which passes down the whole length of the valve 
on each side between the margin and the median line ; the 
other, cloac to the margin itself, is indistinctly given in Dr. 
Lewis's figure. The Ibrmer seems to be uncertain as to its 
position, being much nearer the median in my figure 20 than 
in figures 18 and 19. These lines appear to be caused by 
superficial ridges, the iotermediate spaces being geuerally 
concave ; and if so, the character is an important one. With 
regard to the striation in some large valves, I have coimted 
16 in '001". In some small varietes 25, or even more, in 
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*001". They are generally lesa close opposite tTie nodule, 
being 1 5 in one specimen, while in other parts of the same 
valve they are 20 in ■001", The fact is, howevei', that no 
dependence can be placed on characters of this description. 
Besides the examples already refcried to, I have some from. 
Long Island agreeing with the intermediate form of the 
apeeiesj and a slide containing a large series from a salt 
marah at Cold Springs, Cape Slay, U.S., all the apecimena 
being small and intermediate. In a drawiog copied by my 
friend Mr. Uoper from a specimen obtained by Professor 
Bailey from drift ice on the Hudson River the leading 
characters are very prominent, especially the longitudinal 
ri^dge-like line ; and the median space is nearly as broad as 
in Professor Bailey's figures. 

Namcula Zani^ibarica, n. sp.j, Grev. — Large ; valve elUp- 
ticalj with the apices obtnse, somewhat produced ; striae 
rainutely moniliform, divided by a blank line into two series, 
the one linear, very narrow, parallel with and next the 
median line, the other containing a sort of irregular spot 
opposite the nodule. Length '0074". (Fig. 22.) 

Hab. Zanzibar; in slides kindly communicated by Profeaaor 
H. L. Smith, of Kenyon College, Gambler, Ohio. 

A noble diatom, and, beyond dispute, an excellent species. 
Tlie striae are obviously moniliform, slightly oblique, inter- 
rupted by a narrow blank line, not contracted opposite the 
nodule, gradually attenuated towards the ends, and disappear- 
ing before reaching the apex. On each side the median Rue, 
and parallel with it, is a narrow line or band of striae \ and 
these two bands, along with the median line itself, as they 
approach the ends become somewhat elevated and produced, 
and terminate in what may be regarded aa a broad keel. 
Opposite the nodule, and midway between the margin and 
median line, is a curious spot composed of an irregular 
cluster of piinctse, puckered, as it were, in the middle, while 
the surrounding striae are for a small space thrown into con- 
fiision. The first specimen which I found conveyed the 
impression that this singidar appearance was the result of 
some accidental malformation ; but all the valves which have" 
been subsequently discovered present the same character. 
The strife are 17 in -001". 

Namcula rhnosa, n. sp., Grev. — Elliptic or elliptic-oblong, 
with a band of fine strise less than a third of tlie aenii-diame- 
ter in width, a second very narrow band close to the median 
line, and a third narrow one between the two and not extend- 
ing to the ends ; the intermediate spaces obscurely punctate 
(cellulate). Length ■0035" to 'OOGO". (Fig. 25,) 
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Hah. Hed Sea; cabinet of Laurence Hardman, Esq. 
Tlic intermediate linear band of striae serves to distinguisli 
this species at a glance. It ha!t at flr«t eight the appearance 
of & cleft in the valve, for the striae, being very fine, are not at 
I once perceived. It cxtemds generaJly to alixtut two thirda of 
the length of the valve. Sometimes it follows the curve of 
the valve, but in others (aa in the figure) it is straight or veiy 
iiearly ao. 

Navicula exctwata, n.sp., Grev. — Elliptic, with an external 

[band of fine striae, less than half the semi-diameter of the 

Tsdve in breadth, and a very narrow series next the median 

line; intermediate space obscurely cellulate, with a large 

sudden indentation opposite the niqdule. Length about 0030", 

(Fig. ir,.) 

Hub, Red Sea ; cabinet of Laurence Hardman, Esq. 

A species having much of the contour of N, Hcnnedyi, but 
differing from it in the much finer strise {about 35 in -OOl") 
and in the large remarkable notch or excavation in the inter^ 
mediate space opposite the nodule into which the marginal 
strise extend. 
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DESCRIPTION OP PLATE I, 

Illustrating Dr. P. M. Dimcan's paper on the Histology of the 
Reproductive Organs of the Irid, Tlgridia conchiflora; with 
a description of the Phenomena of its Impregnation. 

Fig. 

1. — ^Transverse sectiou of one ovarian cell, sbowing two ovules, one 
ready for impregnation (1^-incli object-glass), a. External coat. 

b. Projection of the nucleus, c. " The papillary structures," a por- 
tion of the placenta which is usually perforated by pollen-tubes, and 
with which the open micropyle is in contact when undisturbed by 
manipulation, d. Position of the body of the nucleus, the embryo- 
sac being in its interior, e. Position of the micropyle when sepa- 
rated from the papillary^ structure near the placenta. (This portion 
of the placenta is continuous with the so-caUed conducting tissue of 
the style ; the name placenta ought properly to be restricted to the 
tissue through which the vessels pass from the axis to the ovule). 
The ovarian wall is closely applied to the ovules in nature, but is 
readily separated by violence ; as growth proceeds after impregna- 
tion the wall becomes distant. 

2. — a. Nucleus stripped of its external coat (i). d. Body; the unshaded 
central oval spot shows the square cells,.and denotes the position of the 
internal pellucid embryo-sac. dx. Cells magnified (^). 6. Neck of 
the nucleus composed of elongated cells, c. Circular opening of 
the micropyle whose canal can be traced as a dark line extending 
upwards to the central light spot, c, x. Micropyle (mag. \ object- 

flass). e. Fart of immature embryo-sac, the position of its cells 
eing shown by their nuclei (i). 

3. — b. Micropyle and "the papillary structure" slightly separated (i). 

c. Overlapping circular cells of embro-sac {\). d. Some square 
cells from the upper part of embryo-sac (|). The ovule has reached 
its full devlopment before impregnation. 

4. — a. Cells of external coat of ovule, b. Cells of the projection of the 
jiucleus. c. Micropyle in an ovule not fully developed. 

5. — a. Pollen-tube (cellular) from the stigma, b. Prom the style, e. Drawn 
out from the " papillary structure" close to the micropyle ; very 
turgid, i, e. Hair and cells of the conducting (nourishing tissue) 
tissue of the style (all i inch). 



PLATE I icofUittmi). 

roHctt'tube pitHcil out o^f Ike micropjle; mtc end rcmainsJii Llie 
" papilliij *ln)Clurc,*' anil lIic oilier in buibou?, lias lijst ilsffranuli 
iitid tbc eonliCDOM* cvlU of tliC einbrjo-sac Imvc come away wi 
it (i), b. Bulb<3u» tns4 al ptillfti^tube l\}. x. Enibrro-sac-cclls. 
jr. End of poiltii-lubc. e. trifi of poilen-tiibe, uot jet tecome bul- 
bt)u*, impinfpug on, nnd aUglill/ pressing in, tlic cellular cont of 
«BC ii). d. Ernhno-ine rrmovRil from uuueus. d, x. The position 
of the iudejilmticn bj llie [luDra-tube {\), 

y.— a. Pullea-luljii) drawit out uf tiie &itle of llie ovarian cell- wall, and 
rtmiiatiig in Ibc mieroj.i^le'Cfii)AL b. Tube dratrn out of papillarj 
ilruclure, it bciii^ l%Ut in tbe micropjle canal, tweutj-four to tbirly 
bourt iftcr fliiplieftliou qf |iollea to aligma (i). 

'B.—^. Trrmintl ccIU of pollcii-tubc ; llie einpty cell lias been drawn out [»r 
tUe OTuie ; it i« not bulbous, b^ <■, ^. lomis takea by tertaioal oeU 

9. — fl. Colls of itoterior cud of impregBatcd embrjo^sac ^-J), A. Same (|). 
r Aad ^. OaUin« of embiTO-siic after impTC^iiatiou. f . The posttiou 
of contact wjtii tbc poireu-tube (i). «. Tint tmcc of giaiiul.tr 
embrjfo in iimbrrt>sb<:. 






Male. 

a. Tuberculated moutU. 

b. Stomach, 
r. Coecal ^kndular spp&ratus. 

d. Testicular tube. 

e. VeaiculfG setainalea. 
/, Intestiae. 
£/. Yas deferens- 
A. SpicHia, large sad small. 
■'. Gkuduiar apparatus around the dilated lower end of tlie intostitie. 

-Temale. 
a. Moutb, witli ei^erted proboscis, 
6. CoRimencenient oT ovarian tube. 

c. Lateral liae. 

d. CariJiao coastriotioa of stomach and tooth-like processes P 

e. Pyloric valvular constriction. 
/. Intestinal dilatation. 

ff. Secreting coeca, perhaps renal. 
A. CJornu of coecurn. 
i. Ducts of CGBca around rectum. 
J. Anus. 

k. Ovarian tube, containing perfect ova. 
/. Opening of ovarian tube. 
m. Coecal glandular apparatus. 
3. — Head of the alate variety of A. dacti/luru, 

4. — Tail of female. 

a. Glandular caeca, renal f 

b. Ducts. 

e. Tubercles on the curved cauda. 

5. — ^Fine prolonged tail, found in immature females. 
6. — ^Termination of oviduct, and ovarian orifice. 
7, 8. — Secreting cceca of males and females. 
9, 10, 11.— Ova with yolk in process of segmentation. 
12, 13, 14. — Ova further advanced, showing the development of the in- 
testinal canal. 
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DESCRIPTION OF PLATE III, 

Illustrating the Translation of ' Observations on the Develop- 
ment, of Resting Spores of CEdogonium.' 

Fig. 

1. — ^A resting (Edogonium-spore before germioation. 

2 and 3. — Germinating spores, which are releasing the contents divided 
into four masses and surrounded by a delicate hyaline 
covering. 

4 and 5. — ^The four masses surrounded by their covering. 

6 and 7.— Abnormal formations, the spore-contents forming three or two 
masses. 

8 and 9. — ^The two spore-membranes after the contents of the spores have 
emerged ; a the outer, b the inner membrane. 

10 and 12. — The membranes of the four cells formed in germination after the 
zoospores have left them. 

11. — A zoospore emerging from its mother-cell 

IS.'—A free zoospore. 

14 to 19. — Young (Edogonium plants. 
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DESCRIPTION OF PLATE IV, 

Illustrating Dr. Moxon's paper on the Peripheral Termination 
of a Motor Nerve. 

Fig. 

1. — Root of antenna, with its nerve, ganglion, and muscle, seen with |th 
inch object-glass, a, ganglion ; d, motor antennal nerve coming, 
at h, from, d, the sensory antennal nerve; c, motor antexmal 
muscle; c7,root of antenna; ee, the nuclei of its sarcolemma; gg, 
apparent nuclei in the space between the edge of the sarcous sub- 
stance and the sarcolemma; h h', nuclei on motor antennce nerve. 

2. — ^The same muscle in a state of contraction. Letters as in Fig. 1. 

3. — Partial outline drawing of the head of the larva of Culex. Specimen 
seen from above with Hh inch object-glass. Letters as Figs. 1 
and 2. m, eye; n, antennal lobe of encephalon; o, optic nerve ; 
p, end of dorsal vessel; q, part of armature of mouth; 8, con- 
strictors of, r, pharynx; v, (esophagus. 

4. — One of the muscles of the trunk, seen with jth inch object-glass. Its 
sai'cous tissue torn; the sarcolemma remaining perfect, e, a 
nucleus upon the sarcolemma. 
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DESCRIPTION OP PLATES I & II, 

Illustrating Dr. Greville's paper on New Diatoms. 
Series XVIII. 

rig. 

1. — Plagwgramma deeussatum, front view. 

2. — „ „ side view. 

3. — „ Barbadente. 

4. — Mmtogonia Actinopti/chiu. 

5. — XantMopyxitf umbonatvt. 

6. — Coscinodiscus elegant. 

7. — „ pulchellut. 

8. — „ robtisius. 

9, 10. — „ oblongus. 

11. — Brightwellia Johnsoni, 
\^,—Actinoptifckus minutm. 
13. — Eupodiscus minutus. 
14. — BidduJphia JoAmoniana, front view. 
15. — „ „ valve. 

16. — „ mammosa, front view of valve. 
17. — Auliseui Hardmanianus. 
18. — Heliopelta nitida, 
19. — Triceratium mammosum, 
20.— „ dulce. 
21.— „ inelegatu. 

22. — „ Robertsianum. 

23. — „ Stokesianum. 
24. — Amphitetras elegant. 

All the figures are x 400 diameters. 
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DESCRIPTION OF PLATES lU & IV, 

Illustratiag Mr. Jabez Hogg's paper on Vegetable Parasitea. i 

PLATE m. 

I. o. — Bdstmd day, specimen from No, 1. Favus-ferment iq barley- 
vort, set v^ide in a (farkcned room, Teaat-celis, cliieflj oroid in 
form, wilii spores iud a few epitltelium-scdes. 
l,L — Fifth day, upecimen from No. 1. TKe jeaat-cells more circular 
in form and larp^cr iu size. Sporea and tomls, ^th bacterium-like 
bodies in an aclive st&te. 

. — TeDtb daj, tiKcimeo from No. I. Yeast-cetls ^ligbtlj degeae- 
retJog, beooming more ovoid ; torulae asd bacteria. 

;.— Fiftli doT, specimen from No. 2, freely exposed to light. Small 
growth o?" yeaal-c^Ils, with apores and tuf(a of mycelia, pcmciliitim, 
Euid a few *Uirge epitbelium'Scalea ; bacterium-like bodies not drawn. 

. — Teath day, specimen from No. 3. Yeast-oells degenerating and 
disappearing; spores of mould, rajcelia, and bacteria increasing. 

— Healthy yeast-cells fresh from a porter brewery, drawn rather 
smaller thim llicy measured. 

— Portion of a scab token from a boy suffering from eczema of eye- 
lids and imptitigo of Bcnlp, showing spores, moniliform chains, toruliE 
mycelium, and epitbeliuui-scales. 
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PLATE lY. 

1. — Fresh yeast transferred to & saoclmrine solution, nnd showing oaj 

the second day a tendency to dcgencrale. 
2,^Degenerated or exhausted yeast takeu from 1 be bottom of a porter* 

vat ; ceils nearly all void, aJ^d Iprnls abundant, 
3.— Fa vus- fungus grown in a pure s&eebarine solution. 
4. — Aerozoa. Spores with mycelium, &c., taken in the atmosphere during^J 

the cholera visitation of 185S. 
B. — Penicillium-aporea. Mould growing in saccharine solution. 
6. — Aspergillua»B pores growing iu saochaiine solutiotl. 
7>— Puceinia-sporea growing in saccharine solution. 



Magnified 400 diameters. 
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DESCRIPTION OP PLATE V, 

Ulustrating E. Ray Lankester's paper on the Gregarinida. 

Kg. 

1* — An nnnsoally laige Monoeytiit Lumbricorum of the circular form, from 

the posterior extremity of the visceral cavity of L. terrettru, ^ tU inch 

in diameter. 

S. — An mmsoally large M. Lumbricorum. of the elongated or linear form, from 
the seminal vesicle of a specimen of L. terrestris, in which all the 
genitalia were occapied by such forms, ^th of an inch in length. 

3. — ^Nucleus or vesicle of the individual drawn in fig. 1. 

4, 5.—MoMOcysiupellucicla, Eolliker, adult specimens, which are not pellucid, 

showing the extensive development and apparent fibrillation of the 

sarcodic envelope. 
6, 7. — Forms of Monocystis {M. Nemertis, K611.?) met with abundantly in 

Ommaioplea and Comoluta and once in Aphrodila iytirix, 
8. — Monocj/itis Cirrhatuli, n. sp., a large form abundant in the perivisceral 

cavity of C. borealit. 
9. — Tonng individual of Jf. Cirrhatuli. 
10. — Monocystis Eunica, n.sp., from intestine of E. Harassii. 
11. — Monocystis Terebelke, Kolliker, from Terebella nebulosa. 
12. — Monocystis Phyllodoca, a form differing considerably from that described 

by Clapar^de. 
13. — Somatic granules from M. Lumbricorum. 
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DESCRIPTION OP PLATE VI. 

Illastrating Mr. Richard Beck's paper on an Acarus and its 
Agamic Reproduction. 

In tlie lower part of the plate is shown the position osuaily taken by tliis 
Acarus after arriving at maturity, viz., that of standing over and guard- 
ing a large number of eggs. The shells of those eggs already hatched 
refract a most brilliant blue, and the presence of the parent is often 
detected by the eye catching this colour. 

In the upper part of the plate are shown the falces, with their fangs and 
combs, and between them the piercers and sucking apparatus of the 
mouth. 

The two small diagrams at the side represent the extremities of two feet, 
each provided with two claws, two rows of tenent hairs, and one of 
them haviog an unusually long terminal hair. 

The figure at the very top represents the anus. 
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Fig*. 1 lo 7 represent the structure of the Egg of Seatopliaga. 

I. — TauLnl u|j«et. 
>.— Ltt«nl iiimol. 
S,— Tb< OfMntaf ta ^e fiew; p, the deltcnte pellicle iarestuig tbe jovng 

i^—* Portkm of the ef^r^uv, ttboot the middle, ahowing^ iU relicukte nnd 

«lenU>-|>Dnctate nimriture. 
5. — Fui of tip of one of the divergeDt &pp«ndagi:9, to show the minute 

pttfietation on its surface. 
6. — Part of the dark portion of the cover, witli its 4-5 angular reticulation 

and translucent spots. 

Fifjs. 8 to 11 illustrate the Notes on Cast Skin of an 
Ephemeron. 

R. — Cast skin entire, except the ends of the tails; p. t., pro-thorax 
ni. .«., mesotliorax; m. L, metathorax; a.p., alar pellicle, &c. 

9. — Exuvine of head, under surface ; a a, antennae ; e e, pe, pe, eyes 
tr, tr, trachefe. 
10. — Profile view of head of an allied species; this is added as explanatory 
of the preceding figure ; similar letters apply to it, with the addition 
of 0, one of the ocelli. The grotesque appearance imparted by the 
upper pair of eyes, borne aloft on stout columns, is well seen. 
11. — End of foot, consisting of a recurved, sharply-pointed claw, attached 
to the side of a pedicellate oval pulvillus. The cast skin figured, 
when placed on a square of thin covering-glass, adhered sufficiently 
to bear removal upside down from the spot where it was obtained to 
a distant apartment. 
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TBAXSACnOXS OF MICROSCOPICAL SOCIETY. 



DESCRIPnOX OF PLATES ^^^ k IX, 

Dlastrating Dr. Grerille's paper oa Xew Diatoms. 
Series XIX. 

Tis. 
1. — Pla^i'jyramaM irirmtmle. 
2. — GtpifHm eomatrida, ralre. 
3 — 6. — Mebmirm emtUtm. 
7. — CrettwtUim ndit. 
S — 10. — Coi aM o di ieat LemisiMMts. 
11. — „ 2forwuMuuuu. 

12. — „ BarbadentU. 

13. — „ eUgaiu. 

11. — EKpoditeui HardwumUutut. 
15. — Croupedoditeut vmboHatus. 
16. — Biddulpkia CAuuxtit. 
17. — „ fodagrota. 
18. — Trieeratitm repleluu. 
19. — „ pieluratum. 
20. — „ laHtum. 
21. — „ quinquelobatum. 

22 — 28. — Syringidium Damon. 

29. — Navicula speclatiasima. 
30, 31. — Stanroneis roiundata. 
32. — „ tcaphula/ormis. 

All the figures X 400 diamclers, except fig. 10, which in x 200. 
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DlSCRiraON OF PLATE X, 
lUu»irtitiug Dr. Bostiao's paper ou Paccbioniau Hotlies. 

mi. 

l.—DiScnnt forms of Pac^bionian bodies seen ou sui-facc of uracliuijtd. 
i. — Appcaraacc of cpiilirtinl coTcring of Puecli Ionian body. 
di^TesMb'^d ppilJjelial cfitii fiom surface of peiicardium. 
4. — SoUUr} cellA of »atno kind from racciiioDia.n bod^. 
5. — HoiDC^neons, stcnctureless nelirork of tisaue from surface of tiauie 
body. 

(I. Sjiiial clastic tissue. 
I'p. M(irc lii^'lily developed tissue of same kiiul, presenting slight traces of 

fil)riil;ili'jn. 
7. iiitci-lacii:!,' l)ui;il!(s of llbioTis tissue fully developed fioin more mature 

I'accliii'uian body. 
^. Oidiniiiy filjious tisj^ue from surface of mature body. 
'.'. iJill'eicnt fonus of cidcarcous deposit. 

a. Graiiides with concentrically arranged tissue developing 

around llicni. 
fj. r.ody of same kind, only laiger arid more matuic. 
c. Simple, highly rcl'raclivc, calcareous nodules. 
;/. A m ueh larger one, showing concentric markings. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 



DESCRIPTION OP PLATES XI & XII, 

Illustrating Dr. Greville's paper on New Diatoms. 
Series XX. 

• 

Kg. 

1. — Plagiogramma elongalum, front view. 

2.— „ „ valve. 

3. — „ angulatum, front view. 

4. — Cesioditctu Stokeiianu*. 

6. — „ pulehellui. 

Q.—Julaeodisctu sparttu. 

7. — Gephgria gigantea, lower valve, front view. 

8. — „ „ valve, side view. 

9. — RuUlaria elliptica, front view. 
10. — „ „ valve, 

11. — „ superba, front view. 
12. — „ „ valve, side view. 

13. — Cocconeit armata. 
14. — Omphalopelta Moronensii. 
15. — Navicula excavata. 



16.— 


n 


Bgyptiaea, front view. 


17.- 


n 


„ side view. 


18, 19.— 


f» 


permagna, very large, from Bcrbice. 


20.— 


» 


„ small var., from Berbice. 


21.— 


»» 


„ var. from Delaware River, U.S. (out- 
line of Dr. Lewis's figure). 


22.— 


n 


Zamibarica. 


23.— 


>» 


Jamaicensis. 


24.— 


>j 


ttrangulata. 


25.— 


?> 


rimosa. 



All the figures are X 400 (iiainrlcrs. 
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